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(57) Abstract 



Compounds of formulae (lA) and (IB) or pharmaceutically or vcterinarily acceptable salts thereof, or pharmaceutically or veterlnarily 
acceptable solvates of cither entity, wherein is Ci to C3 alkyl substituted with C3 to C6 cycloalkyl, CONR^R^ or a N-linked heterocyclic 
group; (CH2)nHet or (CH2)nAr; R2 is Ci to Ct alkyl; R3 is Ci to Q alkyl optionally substituted with Cj to C4 alkoxy; R^ is S02NR'^^; R^ 
and R^ are each independently selected from H and Ci to C4 alkyl optionally substituted with Ci to C4 alkoxy, or, together with the nitrogen 
atom to which they are attached, form a 5- or 6-membered heterocyclic group; R'' and R^, together with the nitrogen atom to which they 
are attached, form a 4-R ^^-piperazinyl group; R^^ is H or Ci to C4 alkyl optionally substituted with OH, Ci to C4 alkoxy or CONH2; Het 
is an optionally substituted C-linked 5- or 6-membered heterocyclic group; Ar is optionally substituted phenyl; and n is 0 or 1; are potent 
and selective cGMP PDE5 inhibitors useful in the treatment of, inter alia, male erectile dysfunction and female sexual dysfunction. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


AM 


Armenia 


FI 


Finland 


AT 


Austria 


FR 


France 


AU 


Australia 


GA 


Gabon 


AZ 


Azerbaijan 


GB 


United Kingdom 


BA 


Bosnia and Herzegovina 


G£ 


Georgia 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BF 


Burkina Faso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


BJ 


Benb 


IE 


Ireland 


BR 


Brazil 


IL 


Israel 


BY 


■ Belarus 


IS 


Iceland 


CA 


Canada 


IT 


Italy 


CF 


Central African Republic 


JP 


Japan 


CG 


Congo 


KE 


Kenya 


CH 


Switzerland 


KG 


Kyrgyzstan 


CI 


C6te d'lvoire 


KP 


Democratic People's 


CM 


Cameroon 




Republic of Korea 


CN 


China 


KR 


Republic of Korea 


CU 


Cuba 


KZ 


Kazakstan 


CZ 


Czech Republic 


LC 


Saint Lucia 


DE 


Germany 


U 


Liechtenstein 


DK 


Denmark 


LK 


Sri Lanka 


EE 


Estonia 


LR 


Liberia 



LS 


Lesotho 


SI 


Slovenia 


LT 


Lithuania 


SK 


Slovakia 


LU 


Luxembourg 


SN 


Senegal 


LV 


Latvia 


SZ 


Swaziland 


MC 


Ntonaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 


Turkmenistan 




Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


UG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


uz 


Uzbekistan 


NE 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


zw 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Russian Federation 






SD 


Sudan 






SE 


Sweden 






SG 


Singapore 







I 



wo 98/49166 PCT/EP98/02257 

m , ' 

PYRAZOLOPYRIMIDINONES WHICH INHIBIT TYPE 5 CYCLIC GUANOSINE 3 \5 '-MONOPHOSPHATE PHOSPHO- 
DIESTERASE (c(3MP PPE5) FOR THE TREATMENT OF SEXUAL DYSFUNCTION 

This invention relates to a series cf pyrazclo[4,3-d]pyrimidin-7-6nes, • 
which inhibit cyclic guanosine 3\5'-monophosphate phosphodiesterases 
5 (cGMP PDEs). More notably., the compounds, of the invention are potent and 
selective inhibitors of type 5 cyclic guanosine 3',5'-monophosphate 
phosphodiesterase (cGMP PDE5) and have utility therefore in a variety of 
therapeutic areas. 

In particular, the compounds are. of value in the treatment of male 
10 erectile dysfunction (MED) and female sexual. dysfunction (FSD) but, clearly, 
will be useful also for treating other medical conditions for which a potent and 
selective cGMP PDES inhibitor is indicated. Such conditions include 
premature labour, dysmenorrhoea, benign prostatic hyperplasia (BPH). 
bladder outlet obstruption. incontinence, stable, unstable and variant 
15 . (Prinzmetal) angina, hypertension, pulnionary hypertensiori, congestive heart . 
failure, atherosclerosis, conditions of reduced blood vessel patency e.g. post- • 
percutaneous transluminal coronary angioplasty (post-PTCA). peripheral 
vascular disease, stroke, bronchitis, allergic asthma, chronic asthma, allergic 
rhinitis, glaucoma and diseases characterised by disorders of gut motility, e.g. 
20 irritable bowel syndrome (IBS). 

Thus the invention provides compounds of formulae (lA) and (IB): 




(lA) (IB) 
or a pharmaceutically or veterinarily acceptable salt thereof, or a 
pharmaceutically or veterinarily acceptable solvate of either entity. 
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wherein 



10 



15 



\ 



.20 



25 



and 



-2- 

is Ci to C3 alkyt substituted with,C3 to 'Cg cycloalkyi, 
CONR^R^ or a N-linked heterocyciic group selected from 
pyrazolyl. imidazolyl, triaiofyl, pyrrplidinyl, piperidinyl, 
morpholinyl and 4-^R^-pipera2inyl; (C)H2)nHet, or (CH2)nAr; 
R^ isCi toCfi alkyi; 

R^ is Ci to Cg alkyi optionally substituted with C1-C4 alkoxy; 
R'isSO.NR^R^ 

R^ and R^ are each independently selected from H and Cf to 

aikyi optionally substituted with to C4 alkoxy, or, together with 

the nitrogen dtom to which they are attached, form a pyrrolidinyl, 

piperidinyl, morpholinyl or 4-R°-pipera2inyl group; 

R^ and R^, together with the nitrogen atom to whicfh they are 

attached, form, a 4-R^°:pipera2inyl gjoup; . 

R' is Ci to C4 alkyI; * ' . 

R^° is H or Ci to C4 alkyI optionally substituted with OH. \o C^ 

alkoxy or CONH2; 

Het is a C-linked 6-membered heterocyclic group containing one 
or two nitrogen atoms, optionally in the form of its mono-N-oxide, 
or a C-linked 5-membered heterocyclic group containing from 
one to four heteroatoms selected from nitrogen, oxygen and 
sulphur, wherein either of said heterocyclic groups is optionally 
substituted with one or two substituents selected from Ci to C4 
alkyI optionally substituted with to C4 alkoxy, to C4 alkoxy, 
halo and NHj; 

Ar is phenyl optionally substituted with one or two substituents 
selected from Ci to C4 alkyI, to C4 alkoxy, halo, CN, CONH2. 
NO2, NH2. NHSO2 (Ci to C4 alkyI) and SO2NH2; 
nisOorl. 
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In the above definition, unless othenA/ise indicated, alkyi and alkoxy 
groups having three or more carbqn atoms may be straight chain or branched 
chain. iHalo' means fluoro, chlorp, bromo or iodo.. 
5 The compounds of formulae (lA) and (IB) rnay coniain one or more 

chiral centres and therefore can exist as" stereoisomers, i.e. as enantiomers or 
diastereoisomers, as well as mixtures thereof. The invention includes both 
the individual stereoisomers of the compounds of formulae (lA) and (IB) and 
any mixture thereof. Separation of diastereoisomers may be achieved by * 
10 conventional techniques, e.g. by fractional crystallisation or chromatography 
'(including HPLC) of a diastereoisomeric mixture of a compound of formula 
(lA) or (IB)'or a suitable salt or derivative thereof. An individual enantiomer of 
a compound of formula (lA) or (IB) may be prepared from a corresponding 
'optically pure intermediate or by resolution, either by HPLC of the racemate 
15 using a suitable chiral support. pr. where appropriate, by fractional \ * 

cryhtailisation of the diastereoisohieric salts formed by reaction of the • 
racemate with a suitable optically active acid or base. 

The compounds of formulae (lA) and (IB) may also exist in tautomeric 
forms and the invention includes both mixtures thereof and the individual 
20 tautomers. 

Also included in the invention are radiolabeled derivatives of 
compounds of formulae (lA) and (IB) which are suitable for biological studies, 
The pharmaceutically or veterinarily acceptable salts of the compounds 
of formulae (lA) and (IB) which contain a basic centre are; for example, non- 
25 toxic acid addition salts formed with inorganic acids such as hydrochloric, 
hydrobromic, sulphuric and phosphoric acid, with organo-carboxylic acids, or 
with organo-sulphonic acids. Compounds of formulae (lA) and (IB) can also 
provide pharmaceutically or veterinarily acceptable metal salts, in particular 
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non-toxic alkali metal salts, with bases. Examples include the sodium and 
potassium salts. 

A preferred salt is the citrate. . ' ' ■ 

5 A preferred group of compounds of formulae (lA) and (IB) is that 

wherein R ' is to Cj alkyi substituted with C3 to C5 cycloalkyi, CONR^^ or a 
N-linked heterocyclic group selected from pyrazolyl, triazolyl, morpholinyl and 
4-R^-pipera2inyl; (CH2)nHet or (CH2)nAr; is H and R^ is C, to C4 alkyi 
optionally substituted with C, to C4 alkoxy or R^ and R^. together with the 

10 nitrogen atom to which they are attached, form^ a morpholinyJ group; Het is 
selected from pyridinyl, 1-oxidopyridiny.l, pyridazinyl, pyrimidinyl, pyrazinyl, 
imidazolyl, isoxazolyl, thiazolyl. triazolyl and oxadiazolyl, any of which is 
optionally substituted with one or two substituents selected from CH3, 
CH2CH2OCH3, QCH3 and UH2;. and R^ R^ R", R^ An apd n. are, as previously 

15 defined. ' ' 

A rtiore preferred group' of compounds of formulae (lA) and (IB) is that 
wherein is C, to C2 alkyi substituted with cyclobutyl, CONR^R^ pyrazol-1 - 
yl, 1,2,3-tria2ol-1-yl. 1,2.4-triazol-1-yl. morpholin-4-yl or4-methylpiperazin-1- 
yl; pyrimidin-2-yl; CHzHet or (CH2)nAr; R^ is to C3 alkyi; R^ is C, to C3 alkyi 

20 optionally substituted with to C2 alkoxy; R^ is H and R^ is d to C2 alkyi 
optionally substituted with C, to G2 alkoxy or R^ and R^ together with the 
nitrogen atom to which they are attached, form a morpholin-4-yl group; R^° is 
Ci to C2 alkyi optionally monosubstituted with OH, OCH3 or CONH2; Het is 
selected from pyridin-2-yl, 1-oxidopyridin-2-yl. pyridin-3-yl, pyridazin-3-yl, 

25 pyridazin-4-yl, pyrimidin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, 3-methoxypyridin-2- 
yl, 6-aminopyridin-2-yl. 1-methylimidazol-2-yI. 3,5-dimethylisoxazol-4-yl, 2- 
methylthiazol-4-yl, 1-methyl-1,2,4-triazol-5-yl, 1-(2-methoxyethyl)-1,2,4-triazol- 
5-yl, 4-methyl-1,2,4-triazol-3-yl. 3-methyl-1 ,2,4-triazol-5-yl. 1.2,4-oxadiazol-3- 
yl and 5-methyl-1,2,4-oxadiazol-3-yl; Ar is selected from phenyl, 4- 

30 chlorophenyl, 4.bromophenyl, 2-cyanophenyl. 2-carbamoylphenyl, 4- 
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carbamoylphenyl, 2-nitrophenyl, 4-'nitrophenyl, 2-aminophenyl, 4- 
aminophenyl, 2-methanesulphonatrriidophenyl, 4- 
methanesufphonamidophenyi, 4-ethanesulphon^midophenyl, 4-(prop-2- 
5 ^ ylsulphonamido)phenyl and 4-sulphamoylphenyl; and n is as previously 
defined. 

A particularly preferred group of compounds of formulae (lA) and (IB) is 
that wherein is cyclobutylmethyl, morpholin-4^ylcarbonylmethyi, 2- 
(morpholin-4-yl)ethyl, pyrimidin-2-yl,.CH2Het or (CH2)nAr; is CH2CH3 or * 
3 CH2CH2CH3; R^ is CH2CH3, CH2CH2CH3 or CH2CH20CH3; R^^ is CH3. 
'CH2CH3 or CH2CH2OH; Het is selected from pyridin^2-yl, pyridazin-3-yl, 
pyra2in-2-yi, 3-methoxypyridin-2-yl, 6-aminopyridin-2-yl. 1-methylimida2ol-2- 
yl, 3,5-dimethyiisoxazol-4-yl, 1- methyl-1,2.4-triazql-5-yl, 1-(2-methoxyethyl)- 
1,2,4-triazol-5-yl and 5-methyl-1,2,4-oxadiaz9l-3-yl: Ar is selected from 
phenyl, 27aminophenyl, 2-methanesulphonamidophenyl. 4- 
methanesulphonamidophenyl, 4-ethanesulphonamidophenyl and 4-(prop-2- 
ylsulphonamido)phenyl; and n is as previously defined. 

Especially preferred individual compounds of the invention include 
5-{5-[4-(2-hydroxyethyl)piperazin-1-ylsulphonyl]-2-n-propoxyphenyl}-3- 
nrpropyl-1-(pyridin-2-yl)methyl-1,6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; 

1 -( 1 -methylimidazol-2-y l)methyl-5-[5-(4Tmethylpiperazin-1 -y Isulphony I)- 
2-n-propoxyphenyl]-3-n-propyl-1,6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; 

5-{5-[4-(2-hydroxyethyl)piperazin-1-ylsulphonyl]-2-n-propoxyphenyl}-3- 
n-propyl-2-(pyridin-2-yl)methyl-2,6*dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; 

5-[5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyl]'3-n-propyl-2- 
(pyridin-2-yl)methyi-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxyphenyl]-2- 
(pyridin-2-yl)methyl-2,6-dihydro-'7H-pyrazolo[4,3-d]pyrimidin-7-one; 

5-[5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2- 
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, , • -6- 
(pyrida2in-3-yl)methyl-2',6-dihydro-7H-pyra2olo(4,3-d]pyrimidin-7-one; 

5-[5-(4-ethyipiperazin-1-yisulphonyl)-2-n-propoxyphenyl]-3-n-prppyl-2- 
(pyrida2in-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidtn-7-one; and 
5 5-[2-ethoxy-5-{4-ethylpiperazin-1 -ylsulphonyl)phenyl]-3-n-propyl-2- 

(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4i3-d]pyrimidin-7-one. 

In a further aspect, the present invention provides processes for the 
preparation of compounds of formulae (lA) and (IB), their pharmaceutically 

10 and veterinarily acceptable salts, and pharmaceutically and vfeterinarily 
acceptable solvates of either entity, as illustrated below. 

It will be appreciated by persons skilled in the art that, within certain of 
the processes described, the order bf the synthetic steps employed may be 
varied and will depend MgLalia on factors such as the nature ofother ' 

15 functional groups present in a particular substrate.' the availability of key 
intermediates and the protecting group strategy <if any) to be adopted. 
Clearly, such factors will also influence the choice of reagent for use in the 
said synthetic steps. 

Illustrative of protecting group strategies are the routes to the 

20 syntheses of Example 56 in which alcohol protection using a t- 

butyldimethylsilyl group precedes the desired N-mesylation step. Example 63 
in which the piperazine 4-position is Boc(t-butoxycarbonyl)-protected to 
preclude bis-sulphonylation of the piperazine, and Examples 23 and 68 in 
which amine protection using a pivaloyi group precedes the penultimate 

25 chlorosulphonation step. 

It will also be appreciated that various standard substituent or 
functional group interconversions and transformations within certain 
compounds of formulae (lA) and (IB) will provide other compounds of 
formulae (lA) and (IB). Examples include alkoxide exchange at the 2-position 

30 of the 5-phenyl substituent (see conversion of Example 41 to Example 42), 



wo 98/49J66 PCT/EP98/02257 

hydrolysis of cyano to carbamoyl (see conversion of Example 46 to Example 
47), reduction of nitro to amino (see conversions of Examples 49, 50, 51, 91 , 

115, 118 and 121 to Examples 52, 53/ 54, 93. 116. 119 and 122 

5 respectively), sulphonylation of amino (see conversions of Examples 52, 54. 

116. 119 and 122 to Examples 55. 57, 117, 120. and 123 and 124 
respectively), hydrogenolysis of halo (see conversion of Example 88 to 
Example 87) and N-oxidation of pyridinyl (see conversions of Examples 6 and 
12 to Examples 128 and 129 respectively). 

10 Moreover, certain compounds of formulae' (lA) and (IB) may be 

prepared directly from the corresponding 4-uns,ubstituted piperazine 
analogues, that is compounds of formulae (lA) and (IB) wherein is 
hydrogen, using standard alkylation procedures. 

The fdllowihg processes are illustrative of the general synthetic 

15 procedures which may be adopted in order to obtain the compounds of. the 
invention. ' . ' 

1 . A compound of formula (lA) or (IB) may be prepared from a compound 
of formula (IIA) or (IIB) respectively: 




SOjY SO2Y 

(IIA) (IIB) 



20 wherein Y is halo, preferably chloro. and R\ and are as previously 
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defined for formulae (lA) and (IB), by reaction with a compound of formula 
(III): • , 



rVnH (HI) ' 



wherein R' and are as previously defined for formulae (lA) and (IB). 

The reaction is generally conducted at room temperature, preferably in 
the presence of an appropriate solvent such as a to C, alkanol. using an 
1.0 excess of (III) or other suitable base to scavenge the acid by-product (HY). 

A compound of formula (IIA) or (MB) may be prepared from a 
compound of formula (IVA) or (IVB) respectively: 





(IVA) 



(IVB) 



■ wherein 1^'. R^ and R^ are as previously defined for formulae (IIA) and (IIB). 
15 by the application of known methods for the introduction of a SO2Y group, 
wherein Y is also as previously defined for formulae (IIA) and (IIB), into an 
aromatic ring system. For example, when Y is chloro, by the action of excess 
chlorosulphonic acid, optionally followed by excess thionyl chloride, at from 
about 0°C to about room temperature. 
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A compound of formula (IVA) or (IVB) may be prepared by alkylation of 
a dompound of formula (V): . 




10 



(^1 



15 



20 



25 



wherein R^'and are as previously defined for formulae (IVA) and (IVB). 
using one or more of a plethora of well-known methods, such as: 
'(i) reaction of (V) with a compound of forniula*|R^ X, wherein R^ is as 
. previously defined for formulae (IVA) and (IVB), and X is a suitable ' 
^ leaving group, e.g. halo (preferably chloro. bromo or iodo), C1-O4 
alkanesulphonyloxy, trifiuoromethanesulphonyloxy or arylsulphonyloxy 
(such as benzenesulphonyloxy or p-toluenesulphonyloxy). in the 
presence of an appropriate base, optionally in the presence of sodium 
iodide or potassium iodide, at from about -70°C to about 100°C. 
Preferably the alkylation is conducted at from about room temperature 
to about 80**C. 

Suitable base-solvent combinations may be selected from 
(a) sodium, potassium or cesium carbonate, sodium or potassium 
bicarbonate, or a tertiary amine such as triethylamine or pyridine, 
together with a to C4 alkanoL 1.2-dimethoxyethane, 
tetrahydrofuran. 1,4-'dioxan, acetonitrile. pyridine, 
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dimethylforrhamide or N,N-dimethyiacetamide; 

(b) sodium or potassium hydroxide, or a sodium or potassium Ci to 
C4 alkoxide, together with a Ci to C4 alkanol, water or mixtures 

5 thereof; 

(c) lithium, sodium or potassium hydride, lithium, sodium' or 
potassium bis(trimethylsilyl)amide, lithium diisopropylamide or 
butyllithium. together with toluene, ether, 1,2-dimethoxyethane, 

. tetrahydrofuran or 1 .4-dioxan; or 
10 (d) under phase transfer catialysis conditions, a tetraalkylammonium 

halide or hydroxide, together with a mixture of an aqueous 
solution of sodium or potassium hydroxide and dichloromethane, 
1,2-dichloroethane or chloroform; 

15 (ii) reaction of (V) with a compound of formula fCOH, wherein is as 
previously defined for formulae (IVA) and <IVB), using classical 
Mitsunobu methodology. Typical reaction conditions involve treating 
(V) with the alkanol in the presence of a friarylphosphine and a di(Ci to 
C4)alkyl azodicarboxylate, in a suitable solvent such as tetrahydrofuran 

20 or 1 ,4-dioxan, at from about -5°C to about room temperature. 



Certain compounds of formulae (IVA) and (IVB) may be obtained less 
directly from related analogues, when these are more readily accessible, 
using the alkylation methods previously described: see, for example, the 
25 hydrogenolytic transformation of Preparation 33, wherein is 2,4- 

dichloropyrimidin-5-ylmethyl, to Preparation 34, wherein R' is pyrimidin-5- 
ylmethyl. Similarly, the amides of Preparations 102, 103 and 104 and of 
Preparations 105, 106 and 107 are obtained from the corresponding 
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carboxylic acids of Preparations 101 and 69 respectively. 

Other compounds of formulae (IVA) and (IVB), wherein is CHjHet, . 
may be prepared by construction of the heterocyclic ring subsequent to the 
5 pyrazolopyrimidinone-alkylatiori step. This approach is particularly convenient 
when the required HetCHjX is relatively inaccessible. For example, when Het 
is either 3-methyl-1,2,4-triazol-5-yl or 5-methy!-1,2,4-oxadiazol-3-yl, the 
heterocyclic rings can be assembled from .a carboxymethyl precursor and a 
cyanomethyl precursor respectively, i.e. a compound of formula (IVA) and 

10 (IVB) wherein is CHjCOjH or CHjCN, by a series of conventional steps. 
Each alternative is illustrated by the transformations of Preparation 69 to 
Preparation 72 and of Preparations 73 and 77 to Preparations 76 and 79. 

Yet another variation for obtaining a compound of formula (IVA) or 
(IVB) is to incorporate the R group at a much earlier stage in the synthetic 

15 pathway, e.g. by generating a suitably N^- or N^-alkylated pyrazole derivative, 
which is then processed to (IVA) or (IVB) by analogy with the subsequently 
described conversion of (VII) to (V). 

A compound of formula (V) may be obtained from a compound of 
20 formula (VI): 




25 

(VI) 

wherein and R^ are as previously defined for formula (V), by the 
application of known cyclisation methods for pyrimidinone ring formation. 
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lhus\ for example, the cyclisation may be effected by the treatment of (V) ' 
with a base such as sodium or potassium hydroxide, or sodium or potassium 
carbonate, optionally in the presence of hydrogen peroxide, in a to C4 
5 alkanol-water medium at from about 6p°C to the reflux temperature of the 
'reaction mixture. 

The cyclisation may also be mediated by a sodium or potassium to 
C5 alkoxide, in a Ci to C5 alkanol as solvent, at from about .60°C to the reflux 
temperature of the reaction mixture. 
10 Alternative cyclisation procedures include the treatment of (V) with 

either poiyphosphoric acid at from about 130 to about, 150°C or with a Lewis 
acid. e.g. anhydrous zinc chloride at from about 200 to about 220°C. 

A compound of formula (VI) may be obtained by selective' N-acylation 
• of a comjiouhd of formula (Vll): ' *| 
15' _ . 



(VII) 



wherein is as previously defined for formula (VI), with a compound of 
formula (VIII): 



20 



R30 0 



25 




(VIII) 
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wherein Y is a suitable leaving group, and is as previously defined for 
formula (VI). For example, when Y is chloro, the reaction may be conducted 
with the appropriate aroyi chloride, in the presence of an excess of a tertiary 
5 amine such as triethylamine or. pyridine to act as scavenger for the acid 
by-product (HY), optionally in the presence of a catalyst such as 
4-dimethylaminopyridine. in a suitable solvent such as dichloromethane, at 
from about 0°C to about room temperature. For convenience, pyridine may 
also be used as the solvent. 

2. An alternative, generally applicable, synthetic route to compounds of 
formulae (lA) and (IB) involves the incorporation of the R"" substituent at an 
earlier stage of the synthesis. 

Thus a compound of formula (lA) or (IB) may be prepared by 
15 cyclisation of a compound of formula (IXA) or (IXB) respectively: 



R30 



H,NO 



R30 




(IXA) 



H,NO 




N — 



(IXB) 



wherein R\ R^, and R^ are as previously defined for formulae (lA) and (IB). 
The cyclisation may be effected under basic, neutral or acidic conditions. 

Under neutral conditions, a compound of formula (IXA) or (IXB) may be 
20 heated, optionally in the presence of a solvent and/or optionally in the 
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presence of a dehydrating agent an'd/or mechanical water-removal system, 
e.g. a Dean-Stark apparatus. A suitable solvent Is 1.2-dichloroben2ene, 

sulphol^ne or N-methylpyrrolldinrZ-one, a suitable dehydrating agent is 
5 molecular sieves and, preferably, the reaction is carried out at from 1 80 to 
'220°C. 

Under acidic conditions, the cyclisation may be carried out by reaction 
of a compound of formula (IXA) or (IXB) with a protic acid or Lewis.acid. 
optionally in the presence of a solvent. A suitable protic acid is concentrated ' 

10 sulphuric acid, phosphoric ^cid or.p-toluenesulphonic acid, a suitable Lewis 
acid is boron trifluoride, aluminium chloride, silicon tetrachloride, stannic 
chloride, titanium tetrachloride, ferric chloride or zinc chloride, a suitable 
solvent is glacial acetic acid, tetrahydrofuran, 1,4-dioxan or chlorobenzene 
" and, preferably, the reaction is carried out at from" 65 to 210°C. 

15 Hovyever. the preferred mode of cyclisation of a compound of formula 

(IxA) or (IXB) is under basic conditions, preferably in a solvent, oplipndlly in 
the presence of hydrogen peroxide or a peroxide salt, and is followed, where 
necessary, by neutralisation of the reaction mixture. A suitable base is 
selected from the group consisting of the C1-C12 alkoxide and hydride salts of 

20 lithium, sodium and potassium, sodamide, sodium cyclohexylamide and 

cesium carbonate, the quantity of base employed is from 1.1 to 2.0 molecular 
equivalents, a suitable solvent is selected from the group consisting of 
ethanol, n-propanol. t-butanol, t-amyl alcohol. 1-methylcyclohexanol, 
tetrahydrofuran and 1,4-dioxah, and the reaction is carried out at from 60 to 

25 105°C. 

Preferably the base is selected from the group consisting of sodium 
ethoxide, sodium t-butoxide, potassium t-butoxide and sodium hydride; and 
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the solvent is selected from the group consisting of ethanol, n-propanol, t- 
butanol, t-amyl alcohol and tetrahydrofuran. 

A.'compound of formula (IXA) or (IXB) mdy be prepared by reaction of 
5 ^ compound of formula (XA) or (XB) respectively: 




(XA) '(XB) . 

I I 



wherein and are as previously defined for formulae (IXA) and (IX'B) with 
a compound of formula (XI): 




(XI) 



wherein R^ and R^ are also as previously defined for formulae (IXA) and 
(IXB). 

The coupling reaction may be achieved using conventional amide 
bond-forming techniques, e.g. via the acyl chloride derivative of (XI). by 
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analogy with the preparation of a compound of formula (VI), ensuring that any 
potentially vulnerable substituent (for example w,hen is C- to C4 alkyi 
substituted with OH or CONH2) is appropriately protected. 

5 In particular, any one of a host of amino acid coupling variations may 

be used. For example, the acid of formula (XI) may be activated using a 
carbodiimide such as 1,3-dicyclohexylcarbodiimide or 1-ethyl-3-(3- 
dimethylaminoprop-1-yl)carbodiimide optionally in the presence of 1- 
hydroxybenzotnazole and/or a catalyst such as 4-dimethylaminopyridine, or 

10 by using a halotrisaminophosphonium salt such ias 

bromotris(pyrrolidino)phosphonium hexafluorophosphate. Either type of 
coupling is conducted in a suitable solvent such as dichloromethane, 
optionally in the presence of a tertiary amine such as N-methylmorpholine or 
N-ethyldiisopropylamine (for example when either the compound of formula 

15 (XA) or (XB), or the activating reagent, is presented in the form of an acid . 
addition salt), at about'0°C. Preferably, from 1.1 to 2.0 molecular equivalents 
of the activating reagent and from 2.0 to 3.0 molecular equivalents of any 
tertiary amine present are employed. 

Preferably, a mixture of (XI) and either (XA) or (XB) is treated with 

20 about one molecular equivalent of the coupling reagent (benzotriazol-1 - 
yloxy)tripyrrolidinophosphonium hexafluorophosphate (PyBOP) in a suitable 
solvent such as dimethylformamide at about room temperature. 

In a further variation, the carboxylic acid function of (XI) may first of all 
be activated using up to about a 5% excess of a reagent such as N,N'- 

25 carbonyldiimidazole in a suitable solvent, e.g. ethyl acetate or butan-2-one, at 
from about room temperature to about 80°C. followed by reaction of the 
intermediate imidazolide with either (XA) or (XB) at from about 20 to about 
QO^C. 
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The amines of formula (III), the 4-aminopyra2ole-5-carboxamides of 
formulae (VII), (XA) and (XB), the carboxylic acid derivatives of formula (Vlll) ' 
and the carboxylic acids of formula (XI), when neither commercially available 
5 nor subsequently described, can be obtained either by analogy with the . 
processes described in the Preparations section or by conventional synthetic 
procedures, in accordance with standard textbooks on organic chemistry or 
literature precedent, from readily accessible starting materials using 
appropriate reagents and reaction conditions. 

10 Moreover, persons skilled in the art will be aware of variations of. and 

alternatives to, those processes described hereinafter in the Examples and 
Preparations sections which allow the compounds defined by formulae (lA) 
and (IB) to be obtained. 

The pharma9eutically acceptable acid addition 'salts of the compounds 

15 pf formulae (lA) and (IB). which contain a. basic centre may also be prepared 
in a conventional manner. For example 'a solution of the free base is treated 
with the appropriate acid, either neat or in a suitable solvent, and the resulting 
salt isolated either by filtration of by evaporation under vacuum of the reaction 
solvent. Pharmaceuticaliy acceptable base addition salts can be obtained in 

20 an analogous manner by treating a solution of a compound of formula (lA) or 
(IB) with the appropriate base. Both types of salt may be formed or 
interconverted using ion-exchange resin techniques. 

The biological activities of the compounds of the present invention 
25 were determined by the following test methods. 



Phosphodie sterase fPDE ^ inhibitorv activitv 

In vitro PDE inhibitory activities against cyclic guanosine 3\5'- 
monophosphate (cGMP) and cyclic adenosine 3\5'-monophosphate (cAMP) 
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phosphodiesterases were determined by measurement of their IC50 values 
(the, concentration of compound required for 50% .inhibition of enzyme 

activity)!. ' ';.<■; 

5- The required PDE enzymes were isolated from a variety of sources, 

including human corpus cavernosum. human and rabbit platelets, human 
cardiac ventricle, human skeletal muscle and bovine retina, essentially by the 
method of W.J. Thompson and M.M. Appleman (Biochem., 1971, Ifi, 311). In 
particular, the cGMP-specific PDE (P.DE5) and the cGMP-inhibited cAMP ' 

10 PDE (PDE3) were obtained from human corpus cavernosum tissue, human 
platelets or rabbit platelets; the cGMP-stimulated PDE (PDE2) was obtained 
from human corpus cavernosum; the calcium/calmodulin (Ca/CAM)- 
dependent PDE (PDEI) from human cardiac ventricle; the cAMP-specific 

'PDE (PbE4) frotn human skeletal rnuscle; and the photoreceptor PDE 

15 (PDE6) from bovine retina. 

^ Assays were performed using a modification of the "biatch" method of 
W.J. Thompson el a]. (Biochem.. 1979, IS. 5228). Results from these tests 
show that the compounds of the present invention are potent and selective 
inhibitors of cGMP-specific PDE5. 



20 



Functional activity 

This was assessed in yitrg by determining the capactiy of a compound 
of the invention to enhance sodium nitroprusside-induced relaxation of pre- 
contracted rabbit corpus cavernosum tissue strips, as described by S.A. 
25 Ballard el al. (Brit. J. Pharmacol.. 1996, 118 (suppl.), abstract 153P). 
In vivo activity 

Compounds were screened in anaesthetised dogs to determine their 
capacity, after i.v. administration, to enhance the pressure rises in the corpora 
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cavernosa of the penis induced by intracavernosal injection of sodium 
nitroprusside, using a method based qn that described by Trigo-Rocha et sJ 
(NeuroUrol. and Urodyn.. 1994, :13. 71). • 
5 ^ jn human therapy, the compounds of formulae (lA) and (IB), their 

pharmaceutically acceptable salts, and pharmaceutically acceptable solvates 
of either entity, can be administered alone, but will generally be administered 
in admixture with a pharmaceutical carrier selected with regard to the 
intended route of administration and standard pharmaceutical practice, 
10 Preferably, they are admioistered- orally in the form of tablets containing such 
excipients as starch or lactose, or in capsules or ovCiles either alone or in 
admixture with excipients, or in the form of elixirs, solutions or suspensions 
containing flavouring or colouring agents. They ca,n also be injected • 
.parenterally, for example intracavernosally, intravenously, intramuscularly or 
.15 subcutaneously. For parenteral administration, they are best used in the fprm 
of a sterile aqueous solution which may contain other substances, for * 
example enough salts or monosaccharides to make the solution isotonic with 
blood. For buccal or sublingual administration they may be administered in 
the form of tablets or lozenges which can be formulated in a conventional 
20 manner., 

For oral, parenteral, buccal and sublingual ayministration to patients, 
the daily dosage level of the compounds of formulae (lA) and (IB) and their 
pharmaceutically acceptable salts and solvates may be from 10 to 500 mg (in 

single or divided doses). Thus, for example, tablets or capsules may contain 
25 from 5 to 100 mg of active compound for administration singly, or two or more 
at a time, as appropriate. The physician in any event will determine the actual 
dosage which will be most suitable for an individual patient and it will vary with 
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the age, weight and response of the particular patient. The above dosages 
are exemplary of the average case; there can, of course, be individual . 
instances where higher or lower dosage ranges arig merited and such are 

5 within the scope of this invention. 

Generally, in humans, oral administration of the compounds of the 
invention is the preferred route, being the most convenient and, for example 
in MED, avoiding the well-known disadvantages associated with 
in'tracavernosal (i.e.) administration. A preferred oral dosing regimen in MED 

10 for a typical man is from 25 to 100 mg of compound when required. In 

circumstances where the recipient suffers from a swallowing disorder or from 
impairment of drug absorption after oral administration, the drug may be 
administered parenterally, e.g. sublihgually or buccally. 

For veterinary use, a compound offormula (lA) br'(IB), or a veterinarily^ 

15 acceptable salt thereof, or a veterinariiy acceptable solvate of either entity, is 
administered as a suitably acceptable formulation in accordance with normal 
veterinary practice and the veterinary surgeon will determine the dosing 
regimen and route of administration which will be most appropriate for a 
particular animal. 

20 Thus the invention provides a pharmaceutical composition comprising 

a compound of formula (lA) or (IB), or a pharmaceutically acceptable salt 
thereof, or a pharmaceutically acceptable solvate of either entity, together 
with a pharmaceutically acceptable diluent or carrier. 

It further provides a veterinary formulation comprising a compound of 

25 formula (lA) or (IB), or a veterinariiy acceptable salt thereof, or a veterinarily 
acceptable solvate of either entity, together with a veterinarily acceptable 
diluent or carrier. 
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The invention also provides a compound of formula (lA) or (IB), or a 
pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable 
solvate of either entity, or a pharmgceutical composition containing any of the 
5 foregoing, for use as a human medicament. 

In addition, it provides a compound of formula (lA) or (IB), or a 
veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of 
either entity, or a veterinary formulation containing any of the foregoing, for 
use as an animal medicament. 
10 In yet another aspect, the invention provides the use of a compound of 

formula (lA) or (IB), or a pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate of either entity, for the manufacture of a 
human medicament for the curative or prophylactic treatment of a medical 
condition for which a cjSMP PDE5 inhibitor is indicated. 

15 ^ It also provides the use of a compound of formula (lA) or (IB), or a ■ 
veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of 
either entity, for the manufacture of an animal medicament for the curative or 
prophylactic treatment of a medical condition for which a cGMP PDE5 
inhibitor is indicated, 

20 Moreover, the invention provides the use of a compound of formula 

(lA) or (IB), or a pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate containing either entity, for the 
manufacture of a human medicament for the curative or prophylactic 
treatment of male erectile dysfunction, female sexual dysfunction, premature 

25 labour, dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet 
obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
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blood vessel patency, chronic asthma, bronchitis; allergic asthma, allergic- 
rhinitis, glaucoma or diseases characterised by disorders of g,ut motility. 
Iti also, provides the use of a compound of formula (lA) tor (IB), or a 

5 veterinarily acceptable salt thereof, or a veterinanly acceptable solvate 
' containing either entity, for the manufacture of an animal medicament for the 
curative or prophylactic treatment of male erectile dysfunction, female sexuai 
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence, stable, unstable and variant . 

10 (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, stroke, peripheral vascular disease, conditions of 
reduced blood vessel patency, chronic asthma, bronchitis, allergic asthma, 
allergic rhinitis, glaucoma or diseases characterised by disorders of gut 

fnotility." ' ' ■ ■ ■ ■ ' " 

15 ' Additionally, the invention provides a method of treating or preventing ■ 
a radical condition for which a cGMP PDE5 inhibitor is indicated, in a^ 
mammal (including a human being), which comprises administering to said 
mammal a therapeutically effective amount of a compound of formula (lA) or 
(IB), or a pharmaceutically or veterinarily acceptable salt thereof, or a 

20 pharmaceutically or veterinarily acceptable solvate of either entity, or a 
' pharmaceutical composition or veterinary formulation containing any of the 
foregoing. 

Still further, the invention provides a method of treating or preventing 
male erectile dysfunction, female sexual dysfunction, premature labour, 
25 dysmenorrhoea, benign prostatic hyperplasia (BPH). bladder outlet 

obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic 
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rhinitis, glaucoma or diseases characterised by disorders of gut motility in a 
mammal (including a human being)' wf]ich comprises administering to said 
mammal a therapeutically effective amount of a^cqmpound of formula (lA) or 
5 ^ (IB), or ,3 pharmaceuticaliy or veterinarily acceptable salt thereof, or a 
pharmaceutically or veterinarily acceptable solvate of either entity, or a 
pharmaceutical composition or veterinary formulation containing any of the 
foregoing. 

The invention also includes any novel intermediates described herein, * 
10 for example those of formul^e (IIA), (IIB). (IVA), (IVB). (IXA) and (iXB). 
The syntheses of the compounds of the invention and of the 
intermediates for use therein are illustrated by the following Examples and 
Preparations. 

H Nuclear magnetic resonance (NMR) ,spe,ctra were recorded using 

15 either a Varian Unity 300 or a Varian Inova 400 spectrometer and were .in all 
■ \ .... 
cases consistent with the proposed structures. Characteristic chemical shifts 

(6) are given in parts-per-million downfield from tetramethylsilane using 

conventional abbreviations for designation of major peaks: e.g. s, singlet; d, 

doublet; t, triplet; q, quartet; m, multiplet; b, broad. 

20 Mass spectra (m/z) were recorded using a Fisons Instruments Trio 

mass spectrometer in the thermospray ionisation mode. 

Room temperature means 20 to 25*^0. 
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FXAMPLE 1 

Aminos. il phnnvhtion nf l/2-alkvl ate d- 5-(2-alk QXVphenvl)-3-alkvl-1/2.6- , 
dihydro-7H-D yra7nln [4.3-d1Pvrim idin-7-ones 
5 Chlorosulphonic acid (30 mmol) was added slowly to an ice-cooled 

sample of either the N1- or the N2-alkylated substrate (3 mmol), followed by ' 
thionyl chloride (4.5 mmol), then the resulting mixture was allowed to warm to 
room temperature and stirred for 24 hours. The reaction mixture was ice- 
cooled and fcarefully poured into stirred ice/water, then the precipitate was 
10 collected and dried by suction to give the crude sulphonyl chloride which was 
of sufficient purity to use directly in the subsequent N-sulphonylation step. 

Excess (generally from 2 to 5 moi. equiv.) 1 -substituted piperazine was 
added portionwise to a stirred mixture of the sulphonyl chloride and ethanol. 
The reactiori mixture was stirred for 20 hours at room' temperature and then 
15 evaporated under reduced pressure. The residue was partitioned between 
ethyl acetate and saturated aqueous sodium bicarbonate solution, then the 
organic phase separated and combined with three ethyl acetate extracts of 
the aqueous phase. The combined organic solutions were dried (NaaSOJ 
and evaporated under reduced pressure to provide the crude suiphonamide, 
20 which was purified by column chromatography on silica gel. 

In cases where the sulphonyl chloride did not precipitate on ice-water 
quenching of the chlorosulphonation reaction mixture, the resulting aqueous 
solution was diluted with an equal volume of ethanol. ice-cooled and treated 
with the appropriate piperazine derivative as described above. 

25 . , 

FXAMPLE 2 

:^-Fthyl-5-r5-(^-*»thyloiDer a7in-1-vlsulDhonvn-2-n-Dropoxvphenyll-1- 
lpyrHi>1-0-Yi)mofh vi.ifi.dih YHrn-7H-pyrazolof4 3-dlPvrimidin-7-one 

Obtained as a white solid (40%) from the title compound of Preparation 
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16 and l-ethylpiperazine using the procedure of Example 1. Found: C. 
59.06; H, 6.19;. N, 17.00. C28H35N7O4S require^ C, 59.45; H. 6.24; N, 
17.33%. 8(CDCl3): 1.02 (3H.t), 1.18 (3H,t). 1.42 (3H.t), 2.02 (2H.m). 2.40 
5 (2H.q), 2.54 (4H,m)., 3.02 (2H,q), 3.12 (4H,m), 4:25 (2H,t). 5.93 (2H.s). 7.00 
(1H,d), 7.17 (2H,m), 7.60 (IH.m), 7.84 (1H,d), 8.58 (1H,d). 8.88 (IH.s), 10.92 
(IH.s). LRMS: m/z566 (M+ir. 

EXAMPLE 3 

10 5-[5-(4-MethylpiDerazin-1-vlsulDhonyn-2-'n-proDoxvphenvl]-3-n-p r9 pyl- 
1-(Dvridin-2-yl^methyl-1.6-dihvdro-7H-Dvrazolo|4.3-d]Dvrimidin-7-nnp 

Obtained as a white solid (62%) from the title compound of Preparation 
17 and 1-methylpiperazine using the procedure of Example 1. Found: C, 
59.51; H, 6.42; Nri6.67. C28H35N7O4S requires C, 59.4^; H, 6.24; N, 

15 17.33%. 5(CDCl3):0.98(3H,t)., 1.18 (3H..t). 1.87 (2H,m). 2.02 (2H.m)..2.28 
(3H.S). 2.50 (4H.m). 2.96 (2H.t). 3.14 (4H,m). 4.25 (2H.t). 5.92 (2H.s), 6.98 
(IH.d). 7.16 (2H,m). 7.60 (IH.m). 7.84 (IH.d). 8.57 (IH.d). 8.88 (1H.s). 10.90 
(1H,s). LRM.S: m/z 566 (M+1)*. 

20 EXAMPLE 4 

5-{5-[4-(2-HvdrQxvethvnpipera2in-1-ylsulphonyn-2-n-DroDoxvphenyl}-3- 
n-Dropvl-1-fpyridin-?-ynmethvl- 1 fi-dihvdro-7H-pyra2ol of4.3-d]Dvrimidin-7-one 

Obtained as a white foam (12%) from the title compound of 
Preparation 17 and 1-(2-hydroxyethyl)piperazine using the procedure of 

25 Example 1. Found: C, 58.18; H. 6.25; N, 15.81, C20H37N7O5S requires C, 
58.47; H, 6.26; N. 16.46%. 6 (CDCI3): 1.00 (3H,t), 1.18 (3H.t), 1.88 (2H,m). 
2.04 (2H.m). 2.30 (1H,s), 2.58 (2H,m). 2.66 (4H,m), 2.98 (2H.t). 3.13 (4H.m), 
3.58 (2H,t), 4.28 (2H,t). 5.96 (2H,s), 7.00 (IH.d), 7.18 (2H,m). 7.60 (IH.m), 
7.86 (IH.d), 8.58 (IH.d). 8.90 (1H.s). 10.94 (1H.s). LRMS: m/z 596 (M+1)*. 
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FXAMPLE 5A •' 
3-Fthvl-5-f5-(4-pthylpiper3 7in-1-vlsulDhonvlV2-n-proPoxvphenvl1-2- 
rpvridin-g-vnmPthvl-2.6-di h yHrn-7H-pvrazolo[4.3-d1pvrinhidin-7-one 

(a) Obtained as a white solid (30%) from'the title compound of 
'preparation 18 and 1-ethylpiperazine using the procedure of Example 1. 
Found: C, 58.92; H, 6.34; N, 17.03. C28H35N7O4S requires C, 59.45; H. 6.24; 
N. 17.33%; 5 (CDCI3): 1.02 (3H,t). 1.14 (3H,t), 1.30 (3H,t),2.02 (2H,m), 2.40 
(2H.q). 2.52 (4H.m). 3.04 (2H.^i). 3.08 (4H,m), 4.23 (2H,t), 5.68 (2H.s). 7:08 • 

10 (IH.d), 7.15 (IH.d). 7.20 (IH.m). 7.62 (1H,m), 7.82 (IH.d). 8.58 (IH.d), 8.78 
(IH.s), 10.60 (1H,s). LRMS:m/z 566 <M+1)\ 

(b) A stirred mixture of the title compound of Preparation 1 36 
(385. 1g.' 0.66 mol) and n-propanol (1932 ml) was distilled under reduced 

15 pressure until approximately half the volume (990 ml) of n-propanol had been • 
remWd, then cooled to about 37°C under nitrogen. Potassium t-buto^ide 
(222. 2g, 1.98 mol) was added portionwise over 15 minutes and the reaction 
mixture heated under reflux for 26 hours, allowed to cool, treated with water 
(1932 ml) and filtered. The pH of the filtrate was adjusted to 7.5 using 1M 

20 hydrochloric acid (1 840 ml), then the solid precipitate granulated for 30 
minutes, collected, washed with water and dried to give the title compound 
(275.2 g. 73.7%) as a white solid. 6(DMSOd6): 0.92 (6H,m). 1.19 (3H,t), 1.72 
(2H,m). 2.25 (2H.q), 2.39 (4H.m). 2.88 (4H.m). 2.96 (2H,q). 4.11 (2H,t), 5.68 
(2H.S), 7.21 (1H,d) 7.34 (3H,m), 7.80 (2H.m), 7.87 (1H.s). 8.51 (1H.d). 11.72 

25 (1H,s). LRMS: m/z 566 (M+1)*. 
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EXAMPLE 5B ' 

3-Ethvl-5.f5.f4-ethvlpiperazin-1-sulbhonvn-2-n-prQpoxvDhenvl]-?. (pvridin.?. 

yl^methvl-2.6-dihvdrQ-7H^Dvrazol6f4.3-d1oYrimidin- 7-ohe ritratt? 

5 A stirred mixture of the title compound of Example ^A (1 5.0g, 26.5 

mmol) and acetone (150 ml) was heated under reflux, then filtered. To the 

stirred filtrate was added a filtered solution of citric acid (5.10g, 26.5 mmol) in 

a mixture of acetone (75 ml) and water (7.5 ml), then the reaction mixture 

heated under reflux for 75 minute:- and allowed to cool. The resulting 

10 suspension was granulated for 1 hour and filtered; then the solid thus 

obtained washed with acetone (20 ml) and dried at 46°C to provide the title 

compound (18.33g. 91%) as a white solid, m.p. 185°C. Found: C, 53.84; 

H.5.71: N,12.89. C28H35N7O4S; CeHgOy requires C.53.89; H,5./'2; N, 12.94. 

'," " '5(DMS6d6): 0.95 (6H,m), 1.20 (3H,t), 1.72 (2hi,m](, 2.40-2.73 (lOH.m), 2.96 

15 (4H,m). 4.,1 1 (2H.t), 5.68 (2H,s), 7.21 (IH.d). 7.34 (2H.m). 7.82 (3H.m)..8.51.. 
• \ .... 
(IH.d). 11.72 (IH.s). • 

EXAMPLE 6 

5-f5-(4-Methylpiperazin-1-vlsulDhonvl')-2-n-propoxvphenvl]-3-n-prQpyl- 
20 2-(Dvridin-2-ynmethyl-2.6-dihvdro-7H-pvrazolof4.3-d1pvrimidin-7-nnP 

Obtained as a white solid (53%) from the title compound of Preparation 
20 and 1 -methylpiperazine using the procedure of Example 1. Found: C, 
58.96; H, 6.23; N. 17.03. C28H35N7O4S requires C. 59.45; H. 6.24; N, 
17.33%. 5 (CDCI3): 0.96 (3H.t), 1.16 (3H,t), 1.76 (2H,m), 2.04 (2H.m). 2.26 
25 (3H,s), 2.50 (4H,m), 2.98 (2H.t), 3.10 (4H.m), 4.25 (2H,t), 5.66 (2H,s), 7.06 
(1H,d), 7.15 (1H,d), 7.22 (1H,m), 7.64 (IH.m), 7.83 (IH.d), 8.58 (IH.d). 8.78 
(IH.s). 10.60 (1H,s). LRMS: m/z 566 (M+1)*. 
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FXAMPLE 7 

5-{5-(4-(2-Hv rimy yPthvl^Di rpra7in-1-vlsulDhonvl1-2-n-DropoxvDhenvl)-3- 
n-prnp yl-?-(pvridin-2.vnrTipthvl-? fi-dih yrirn-7H-Dvrazolof4.3-dlPvrimidin-7-one 

5 Obtained as a white foam (30%) from the'title compound of 

Preparation 20 and 1-(2-tnydroxyethyl)piperazine using the procedure of 
Example 1. Found: C, 57.84; H. 6.44; N, 15.99. C29H37N7O5S; 0.10 CH^CI^ 
requires C. 57.85; H. 6.21; N, 16.23%. 5 (CDCI3): 0.95 (3H.t). 1.17 (3H,t). 
1.75 (2H,m). 2.04 (2H.m). 2.28 (IH.s), 2.54 (2H,t), 2.60 (4H,m), 2.98 (2H.t). 

10 3.10 (4H,m). 3.58 (2H,m). 4.25 (2H,t), 5.68 (2H,S), 7.07 (1H,d), 7.17 (1H.d), 
7.20 (1H,m), 7.62 (1H,m), 7.83 (1H,d), 8.58 (1H,d). 8.78 (1H,s), 10.62 (1H,s). 
LRMS: m/z 596 (M+ir- 

■ FXAMPLE 8 • • ■ • 
15 3.Ethvl-5-f5-('^-T'='<hviniper 3 7in-l-vlsulDhonvn-2-n-DroDOxvphenvll-2- 
(p yriHin-7-yl)mPthyl-2.6- Hi hYHrn.7H-nvra70lor4.3-dlPVrimi(Jin-7-one 

Obtained as a white solid (35%) from the title compound of Preparation 
1 8 and 1 -methylpiperazine using the procedure of Example 1 . Found: C, 
58.24; H. 6.06; N. 17.53. C27H33N7O4S requires C. 58.79; H. 5.99; N, 
20 17.78%. 5 (CDCI3): 1.12 (3H.t). 1.26 (3H,t). 1.99 (2H,m), 2.24 (3H,s), 2.45 
(4H,m). 2.98 (2H.q). 3.06 (4H.m). 4.20 (2H.t). 5.65 (2H,s). 7.04 (1H,d), 7.12 
(1H,d). 7.18 (IH.m), 7.60 (lH.m). 7.78 (IH.d). 8.54 (1H,d). 8.74 (IH.s). 10.57 
(IH.s). LRMS: m/z 552 (M+1)*. 
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■ 3-Ethvl-5-{5-(4 -f2-hvdroxvethvnDipera2in-1-vlsulDhnnylf?.n. 
DroDox\/phenvlV2-(pvridin-2-vnmethvl-2.6-dihvdro-7H-Dvra2olnf4,?- 
5 _ d ]pyrimidin-7-one 

Obtained as a white solid (30%) from the title compound of Preparation 

18 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 
Found: C, 56.11; H, 6.10; N, 16.15. C28H35N7O5S; H2O requires C..56.08; H, 
6.22; N. 16.35%. 5(CDCl3): 1.12 (3H.t). 1.30 (3H,t). 2.00 (2H,m). 2.26 (1H,s). ' 

10, 2.52 (2H,t), 2.57 (4H,m), 3.00 (2H;q), 3.06 (4H.m) ' 3.54 (2H,m). 4.20 (2H,t), 
5.64 (2H.S). 7.04 (IH.d), 7.13 (1H,d), 7.58 (IH.m), 7.78 (IH.m). 8.53 (1H,d). 
8.76 (IH.s),' 10.58 (IH.s). LRMS: m/2 582 (M+1)\ 

I 

I 

• • EXAMPLE 10 , " 
15 5-f2-Ethoxv-5 -(4.methviDlpera2in-1-vlsulDhonvl.^phenvl].3-n.prnpyl.?:... , 

(Dvridin-2-vhmethvl-2.6-dlhvdro-7H-Pvra2Qlof4.3-d1Pvri midin-7-Qnft • 
Obtained as a white foam (32%) from the title compound of 

Preparation 19 and 1-methylpiperazine using the procedure of Example 1. 

Found: C. 57.82; H,6.08: N,17.19%. C27H33N7O4S; 0.20 CH2CI2 requires C. 
20 . 57.45; H, 5.92; N, 17.24%. 5 (CDCI3): 0.95 (3H.t). 1.65 (3H,t). 1.77 (2H,m), 

2.28 (3H,s). 2.50 (4H,m), 2.98 (2H.t). 3.10 (4H,m). 4.38 (2H.q). 5.68 (2H.s), 

7.08 (1H.d), 7.15 (IH.d). 7.23 (IH.m). 7.64 (1H.m). 7.84 (IH.d), 8.58 (IH.d). 

8.80 (1 H,s). 1 0.62 (1 H.s). LRMS: m/z 552 (M+1)*. 

25 EXAMPLE 11 

5-[2-Ethoxy-5-( 4-ethvlDiDerazin-1-vlsulDhonvnphenvl]-3 -n-prQpyl-2- 
rpvridin-2-vl^methvl-2,6-d ihydrQ-7H-Pvrazolof4.3-d1 pvrimidin-7-one 

Obtained as a white solid (35%) from the title compound of Preparation 

19 and l-ethylpiperazine using the procedure of Example 1. Found: C, 58.93; 
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H, 6.24; N. 17.09. C28H35N7O4S requires C. 59.45; H. 6.24; N, 17.33%. 5 
(CDCl3):.0.90 (3H,t), 0.98 (3H.t), 1.60 (2H,m), 1.72 (2H.m), 2,36 (2H,q), 2.50 , 
(4H,m), 2.94 (2H,t). 3.06 (4H,m). 4.34 (2H,q), 5.65 (2H,s), 7.05 (1H,d), 7.10 
5 (1H,d), 7.18 (1H,m), 7.58 (1H,m), 7.80 (IH.d), 8.54 (IH.d), 8.76 (IH.s), 10.58 
(1H,s). LRMS: m/z566(M+ir. 

FXAMPLE 12 

5-[5:M-Ethvlpippra7in-1-vls i]lphonvn-2-n-DroDoxvphenvn-3-n-DroDvl-2- 
10 (pvridin-2-vl)mpthvl-2 6-Hihvrirn-7H-D vrazolQf4.3'-d1Pvrimidin-7-one 
Obtained as a white foam (42%) from the title compound of 
Preparation 20 and l-ethylpiperazine using the procedure of Example 1 
Found; C, 59.46; H, 6.44; N, 16.53.' C29H37N7O4S; 0.35 H2O requires C. 
59.44; H. 6.48; N, 16.73%. 8 {CDCI3): 0.94 (3H,t). 1.D3 (SH.t). 1.18 (3H.t). 
15 1 .76 (2H.m), 2.04 {2HM, 2-41 (2H,q). 2.53 (4H.m). 3.00 (2H.t). 3.12 {AH,rn), . 
4.25 (2H.t), 5.67 (2H,6). 7.08 (IH.d). 7.15 (1H.d); 7.23 (iH.m). 7.63 (1H,m), < 
7.83 (IH.d), 8.58 (IH.d), 8.79 (1H,s). 10.60 (IH.s). LRMS: miz 580 {M+^)\ 

FXAMPLE 13 

20 5-[5-/4-Ethvlp i rpra7in-1-vl suiphonvn-2-n-propoxvphenvn-3-n-propvl-2- 
rpyririin-'^-ynmf>thvl-2. R-Hihyrirn-7H-nvrazolof4.3-dlPvrimidin-7-one 
Obtained as a white foam (39%) from the title compound of 
Preparation 21 and 1-ethyipiperazine using the procedure of Example 1 . 

Found: C, 59.25; H, 6.47; N. 16.73. C29H37N7O4S; 0.25 CH2CI2 requires C, 
25 59.65; H. 6.40; N, 16.79%. 5 (CDCI3): 0.92 (3H,t), 0.98 (3H,t). 1.14 (3H,t), 
1 .74 (2H.m). 2.00 (2H.m). 2.37 (2H,q), 2.50 (4H,m), 2.88 (2H.t), 3.05 (4H,m). 
4.20 (2H,t). 5.54 (2H,s). 7.10 (IH.d). 7.22 (IH.m). 7.53 (IH.d). 7.79 (1H.d). 
8.54 (2H,m). 8.74 (IH.s). 10.58 (IH.s). LRMS: m/z 580 (M+1)*. 
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EXAMPLE 14 

3-E<hvl-5-[5-M-ethylpipera2in-1-vlsulphonvn-2-n-prr.pn yvphpnyl]-7 . 
(Dvrida2in-3-vnmethvl.2 6.dihvdro-7H-Dvrazolor4.3.d1 pvrimidin:7-nnp 

Obtained as a. solid (40%) from the title compound of Preparation 29 
and 1-ethylpiperazine using the procedure of Example 1. Found: C, 55.73, H, 
6.07; N, 18.93. CjyHa^NaO^S; 0.75 HjO requires C, 55.89; H, 6.17; N, 
19.31%. 5 (CDCI3): 1.10 (3H,t), 1.15 (3H,t),.1.34 (3H,t), 2.04 (2H,m). 2.40 
(2H,q), 2.50 (4H,m). 3.08 (6H.m). 4.24 (2H.t). 5.88 (2H,s). 7.15 (1H,d). 7.46 
(2H.m), 7.82 (IH.d). 8.76 (IH.s). 9.15 (1H,d), 10..60 (IH.s). LRMS: m/z 567 
(M+1)*. 

. EXAMPLE 15 

5-[5-(4-Ethylplperazin-1-ylsulphonyn-2-n-proDoxvchenyl1-3-n-DrQpyl-?- 
(PYridazin-3-vl^methvl-2.6-di[iydrQ-7H-pvrazolo[4.3-dlDvrimidin-7-nnp 

Obtained as a white solid (32%) from the title compound of Preparation 
30 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 57.61; 
H, 6.11; N. 19.:l0. C28H36Ng04S requires C. 57.91; H, 6.25; N, 19.30%. 6 
(CDCI3): 0.92 (3H.t), 0.98 (3H,t). 1.12 (3H.t), 1.75 (2H,m), 2.00 (2H,m), 2.37 
(2H.q), 2.48 (4H,m), 3.00 (2H,t). 3.05 (4H,m), 4.20 (2H.t), 5.87 (2H,s). 7.12 
(IH.d). 7.42 (1H.m). 7.46 (IH.d), 7.80 (1H,d). 8.74 (IH.s). 9.12 (IH.d). 10.62 
(IH.s). LRMS: m/z 581 (M+1)*. 

EXAMPLE 16 

5-[5-(4-Ethylpiperazin-1-ylsulphonvn-2-n-propoxvDhenvl1-3-n-Dropyi-?- 
(pyridazin-4-yl1methyl-2.6-dihydro-7H-ovrazolo[4.3-d]pvrimidin-7-onp 
Obtained as a pale brown solid (20%) from the title compound of 
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Preparation 31 and 1-ethylpiperazine using the procedure of Example 1 : 
6 (CDCI3): 1.01 (6H,m), 1.18 (3H,t). 1-87 (2H,m). 2.04 (2ri.rTi). 2.41 (2H,q), 
2.55 (4li,m), 2.95 (2H,t), 3.12 (4H.m). 4'.26 (2H,ty, 5.80 (2H,s):7.15 (IH.d), 
5 7.40 (1H,d). 7.86 (1H,d), 8.85 (1H,s), 9.14 (IH.d), 9.20 (lH,s). 10.99 (IH.s). 
LRMS: nn/z581 (M+l)*. ' ■ , 

FXAMPLE 17 

5-f5-M-Ethvlp i ppra7in.1.-vls iilphonvn-2-n-DroDOXVDhenvll-3-n-DroDvl-2- • 
10 (pyrimidin-4-yl)mpthvl-2.P-Hihvdro-7H- pvra2olof4.3-dlDvrimidin-7-one 

• • Obtained as a foam (58%) from- the title compound of Preparation 32 
and 1-ethylpiperazine using the procedure of Example 1. Found: C, 57.31; 
H. 6.21; N, 18.98. C28H36N8O4S requires C, 57.91; H. 6.25; N, 19.30%. 5 

■CCDCl3):' 0.92 (3H.t), 0.97 {3H.t), 1.12 {3H.t), 1.73 (2H.m). 2.00 (2H,m), 2.38 

15 (2H.q), 2.59 (4H.m). 2.92 (2H.t).,3.04 (4H.m), 4.20 (2H.t). 5.60 {2H.s). 6.96. 
. (1H^), 7.12 (IH.d). 7.80 (1H.d). 8.64 (1H;d). 8.75 (1H,s), 10:63 (1H.s)., 
LRMS: m/z 581 (M+1)*. 

FXAMPLE 18 

20 5-[fi-/4-Fthvi[ ^ip^ ^a7in-1-vls lliphQnvlV2-^-DroDOxvDhenvn-3-n-Dropvl-2- 

(pyrimidin-5-v|)>npthyl-2 6-d i hyrirn-7H-Dvrazolof4.3-d1pvrimidin-7-one 
Obtained as a cream foam (44%) from the title compound of 

Preparation 34 and 1-ethylpiperazine using the procedure of Example 1. 

Found: C. 57.00; H, 6.20; N. 18.42. C28H36N8O4S; 0.15 CH2CI2 requires C. 
25 56.98; H, 6.17; N, 18.88%. 5 (CDCU): 0.99 (6H,m), 1.11 (3H.t), 1.78 (2H.m). 

2.00 (2H.m), 2.37 (2H,q). 2.50 (4H.m). 2.94 (2H.m), 3.05 (4H,m). 4.21 (2H,t). 

5.51 (2H.S). 7.10 (IH.d). 7.80 (1H.d). 8.64 (2H.s). 8.75 (IH.s), 9.15 (IH.s), 

10.84 (1H,s). LRMS: m/z 581 (M+1)*. 
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EXAMPLE 19 

■ 3-Ethvl-5-[5-M-ethvlpiperazin-.1-vlsulphonyl^-2-n-prnp nY vphenvl]-?- 
(pyrazin-^-vnmethyl-2.6-dihydro-7JH-pvrazolof4.3rd)pyrimidin-7-nnf > 

Obtained as an off-white foam (47%) from the title compound of 
Preparation 35 and l-ethyipiperazine using the procedure of Example 1. 
5 (CDCI3): 1.01 (3H,t). 1.15 (3H.t), 1.37 (3H,t), 2.02 (2H,m), 2.39 (2H,q), 2.50 
(4H,m), 3.08 (6H.m), 4.24 (2H.t). 5.70 (2H.s), 7.15 (1H,d), 7.82 (IH.d). 8.52 
(3H,m), 8.78 (IH.s). 10.60 (IH'.s). LRMS: m/z 567 (M+1)*. 

I 

EXAMPLE 20 

5-[5-(4-Ethylpiperazin-1-ylsulphonvn-2-n-propoxvphenyl]-3-n-Dropyl-2- 
(pvrazin-2-ynmethyl-2.6-dihvdro-7H-pvrazolo[4.3-d]pvrimidin-7-nnp 

Obtained as a white solid (37%) from the titl^ compound of Preparation 

36 and l-ethylpiperazine using the procedure of Example 1. Found: C,56.80-. 

■ \ ■ . • 

H. 6.11; N, 18.84. C28H36N8O4S; 0.80 HjO requires C. 56.51; H, 6.37; N. 
18.83%. 6 (CDCI3): 0.99 (6H.m). 1.10 (3H.t). 1.78 (2H,m). 2.00 (2H.m), 2.38 
(2H.q). 2.48 (4H,m). 3.00 (2H.t). 3.05 (4H,m), 4.22 (2H.t), 5.68 (2H,s). 7.14 
(IH.d), 7.80 (IH.d). 8.47 (IH.s). 8.50 (2H,s), 8.74 (IH.s). 10.62 (IH.s). 
LRMS: 58,1 (M+1)*. 

EXAMPLE 21 

5-f2-Methoxy-5-f4-methvlDiperazin-1-vlsulDhQnyhphenvl]-3-n-Dropvl-1- 
fDvridin-?-vnmethvl-1 , fi-riihvdro-7H-pvrazolof4.3-d]pvrimidin-7-nnp 

Obtained as a white crystalline solid (15%) from the title compound of 
Preparation 41 and 1-methylpiperazine using the procedure of Example 1. 
Found: C. 57.93; H, 5.75; N. 18.00. C26H31N7O4S requires C. 58.10; H, 5.77; 
N, 18.25%. 5 (CDCI3): 1.00 (3H,t), 1.87 (2H,m), 2.30 (3H.s), 2.50 (4H.m). 
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2.98 (2H.m). 3.12 (4H.m).'4.12 (3H,s), 5.96 (2H.s), 7.00 (1H,d). 7,18 (2H.m), 
7.60 (1H,m). 7.88 (IH.d). 8.58 (iH.d), 8.85 (IH.s]). 10.68 (1H.s). LRMS: m/z , 
538 (M+ir. 

5 

FXAMPLE22 

ci-[.'^-M-FthvlDipprfl7in-1-vls iilphonvlV2-n-Dropoxvphenvl1-1-(3- 
m^thny vpv/ririin-7-vnme th vl-:^-n-nrQDvl-1 6-dihvdro-7H-pvrgzo|o|4,3- . 
ri]pyrimiriin-7-one 

io' Obtained as a white solid (27%) from the title compound of Preparation 

47 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 58.83; 
H. 6.48; N. 15.76. C30H30N7O5S requires C, 59.09; H;.6.45; N,16.08%. 6 
(CDCI3): 1.00 (6H,m), 1.18 (3H,t), 1.87 (2H,m), 2.02 (2H,m), 2.40 (2H,q), 2.56 
(4H,m). 2.96 aH.t), 3.13 (4H.m); 3.84 (3H;s), 4.24 (2H4)/5.98 (2H,s), 7:14 

15 (3H.m). 7.83 (IH.d), 8.02 (1H,d), 8.87 (1H,s), 10.80 (IH.s). LRMS: m/z, 610, 

(M+ir. • ■ ' 

FXAMPLE 23 

1.( fi-A pinnpvridi'^-?-Yi^mPthvl- F^-ffi-f4-ethvlDiperazin-1-vlsulphonvn-2-n- 
20 prn poxvDhenvn - '^-n-P ^" pv'-1 6-dihvdro-7H-pvrazolo[4 , 3-dlpyrimidin-7-one 

Obtained as a white solid (44%) from the title compound of Preparation 
50 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 58.31; 
H. 6.45; N. 18.52. C29H38N8O4S requires C. 58.57; H. 6.44; N. 18.84%. 8 
(CDCI3): 1.02 (6H.m). 1.17 (3H.t). 1.88 {2H,m). 2.05 (2H,m). 2.42 (2H.q). 2.56 
25 (4H.m), 2.98 (2H.t). 3.14 (4H.m), 4.25 (2H,t). 4.40 (2H.s). 5.74 (2H.s). 6.25 
(1H,d). 6.35 (1H,d). 7.15 (1H,d). 7.34 (IH.d), 7.85 (IH.d). 8.88 (1H,s), 10.88 
(1H,s). LRMS: m/z 595 (M+1)*. 
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EXAMPLE 24 

1-(1-Methvli midazol-2-vnmethvl-5-f5-M-m&thylpiDera7in-l-y|sulphQnylV . 
2-n-DroDoxvDhenvl]-3-n- propyl-1.6-dihvdro-7H-Dvrazolof4 ■'^-rt|Dvrimiriin-7-nnp 
5 Obtained as a. white foam. (36%) from the title compound of 

Preparation 51 and l-methylpiperazine using the procedure of Example 1.5 
(CDCI3): 0.98 (3H.t): 1.18 (3H,t). 1.84 (2H,m). 2,04 (2H.m), 2.27 (3H,s), 2.50 
(4H,m). 2.82 (2H,t), 3.10 (4H.m), 3.76 (3H,s), 4.24 (2H,t). 5.90 (2H.s), 6.84 
(1H.S). 6.99 (1H.S). 7.16 (IH.d), 7.84 (IH.d). 8.84 (IH.s), 10.94 (IH.s). 
10 LRMS: m/z569(M+1)*. 

EXAMPLE 25 

5-f5-[4-(2-HvdroxvethvJ)piDerazin-1-vlsulDhQnvn-2-n-DrnpnxvnhRnyl}-l- 

„...•. ., , , ■ •■ • , ■ • ■ ■.■■'> 

(1-methvlimidaz6l-2-yi)rriethyl-3-n-propyl-1.6-dihvdro-7H-pyrazolo(4 3- 

15 d ]pvrimidin-7TQne 

Obtained as a white solid (55%) from the title compound of Preparation 
51 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 6 
(CDCI3): 1.00 (3H.t), 1.18 (3H.t), 1.66 (1H.s), 1.84 (2H,m), 2.06 (2H,m), 2.55 
(2H.t), 2.62 (4H,m), 2.92 (2H.t), 3.12 (4H,m), 3.58 (2H,m), 3.77 (3H,s). 4.88 

20 (2H.t). 5.90 (2H,s). 6.85 (IH.s), 7.00 (1H,s). 7.18 (1H,d), 7.85 (IH.d). 8.80 
(IH.s). LRMS:m/z599(M+1)\ 

EXAMPLE 26 

5-f5-(4-Ethylpiperazin-1-vlsulDhonyn-2-n-proDoxvDhenvl]-1-(l- 
25 methvlimidazol-2-yhmethvl-3-n-DroDyl-1.6-dihvdro-7H-DvrazolQ[4 .3- 
dlDvrimidin-7-Qne 

Obtained as a white foam (66%) from the title compound of 
Preparation 51 and 1-ethylpiperazine using the procedure of Example 1. 
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Found: C. 57.48; H, 6.60; N, 18.70. C28H38N8O4S requires C, 57.71; H, 6.57; 
N. 19.23%. 5 (CDCI3): 1.00 (6H.m). V20'(3H,t). 1.84 (2H,m);2.05 (2H.m), 
2.40 (2H,^), 2.54 (4H,m), 2.92 (2H,t). 3.10 (4H,m), 3.76 (3H.s), 4.26 (2H,t). 
5 5.90 (2H,s), 6.86 (IH.s). 7.00 (IH.s). 7.16 (1H,d). 7.^4 (IH.c!). 8.84 (1H,s), 
10.90 (1H,s). LRMS:m/2 583 (M+ir. 

FXAMPLE 27 . . 
1 3 5.nimethvii^"va7nl-4-vl ) mPthvl-5-[5-M-methvlpiDera2in-1 - 
io' ylsijl phonvlV2-n-Dr0D0xv p> ^'^7V']-^-"-"^°Pv'-'' 6-d'hvdro-7H-DvrazolO- 

[4.'3-d]pvrimidin-7-one 

Obtained as a white solid (83%) from the title compound of Preparation 
53 and 1-methylpiperazine using the procedure of Example 1. Fdund: C, 
■6'7:02; h.'6.36; N. 16.28. C28H37N7O5S; 6.30 HjO requires C. 56.99; H, 6.59; 
15 K 16.61%. 5 (CDCI3): 1.00 (3H.t), 1.17 (3H.t). 1.83.(2H.m). 2.04 (2H,m),2.25 
' • (3H.i. 2.32 (3H,s), 2.50 (7H,m). 2.90 (2H,t). 3.09 (4h.m), 4.25 (2H.t). 5.62 
(2H,s). 7.14 (IH.d). 7.83 (IH.d). 8.84 (tH.s), 10.86 (IH.s). LRMS: m/z 584 
(M+1)*. 

20 FXAMPLE 28 

5-{fi-[4-r2-Hvdr ^v Y^^'^Y'^P'°^' '''^'"'^'^'^"'°'^°"^''^'^'"'°^°"°^^^^^"^'^"''" 
. f3.5-dimethvlis "va 7"'-^-y'^fTie *^ Y'-^-"-P^°°^'-'' 6-dihvdrQ-7H-PvrazQlo- 
[4 3-d]pyrimidin-7-one 

Obtained as a white foam (57%) from the title compound of 
25 Preparation 53 and 1 -(2-hydroxyethyl)piperazine using the procedure of 
Example 1. Found: C, 56.33; H, 6.42; N. 15.69. C20H39N7O6S requires C, 
56.75; H. 6.41; N. 15.98%. 6 (CDCI3): 1-01 (3H,t), 1.20 (3H,t), 1.86 (2H.m), 
2.06 (2H,m), 2.28 (1H.s), 2.36 (3H.s). 2.52 (3H.s). 2.56 (2H,t). 2.62 (4H,m). 
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2.92 (2H,t), 3:10 (4H,m), 3.58 (2H,m), 4.28 (2H,t). 5.55 (2H.s), 7.18 (IH.d), 
7.86 (IH.d), 8.85 (1H.S). 10.88 (1H,s). LRMS: 614 (M+l)*. 

6 EXAMPLE 29 

5-|2-Ethoxv-5-(4-methvlDiDera2in-1-vlsulphonvnDhenvl]-3-methvl-l- 
(3.5-dimethylisoxazol-4-ynrnethyl-1.6-dihvdro-7H-Dvra2olo[4.3-d]pyrimi(;ijp -7. 
one 

Obtained as a white solid (88%) from the title compound of Preparation 
10 54 and l-methylpiperazine using the procedure of Example 1. Found: C, 
54.33; H. 5.72; N. 17.74. C25H31N7O5S; 0.10 CHjClj requires C, 54.80; H, 
5.72; N, 17.82%. 6 (CDCI3); 1.65 (3H,t). 2.27 (3H.s). 2.32 (3H.s). 2.50 
(lOH.m), 3.12 (4H,m), 4.38 (2H,q), 5.52 (2H,s). 7.16 (IH.d). 7.84 (IH.d), 8.88 
(IH.s), 10!85 (1H,s). LRMS; m/2 542 (M+1)*. ' ' ■• ' 

EXAMPLE 30 

5-[5-(4-Methylpipera2in-1-ylsulphonyn-2-n-Dropoxyphenvl1-1-^?- 
methylthiazol-4-yl)methvl-3-n-DroDvl-1.6-dihydro-7H-pyra2olof4.3-d]pyrimiriin- 
7-one 

20 Obtained as a white foam (61%) from the title compound of 

Preparation 56 and 1 -methylpiperazine using the procedure of Example 1 . 
Found: C. 55.51; H, 6.12; N. 16.28. C27H3SN7O4S2 requires C. 55.36; H, 6.02; 
N. 16.74%. 5 (CDCI3): 1.00 (SH.t). 1.18 {ZH,\), 1.86 (2H.m). 2.04 (2H.m). 2.28 
(3H.S), 2.50 (4H.m). 2.68 (3H.s). 2.97 (2H.t). 3.12 (4H.m). 4.26 (2H.t), 5.88 

25 (2H.S), 6.88 (IH.s), 7.17 (IH.d). 7.84 (1H.d), 8.88 (IH.s). 10.90 (1H.s). 
LRMS: m/z586(M+1)*. 
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FXAMPLE31 

. 5-[5-(4-Methylpiperazin-l -ylsijlphonvh-2-n-DroDO xvDhenvl]-1-n-mPthyl- 
1.2.4-tria2'ol-5-vnmRthvl-3- n-pmpyl;1.6-dihvdro-7H-Dvrazolo- 

5 [4.3-d]pvnmidin-7-one 

Obtained as a white solid (49%) from the title compound of Preparation 
59 and l-methylpiperazine using the procedure of Example 1. Found: C. 
54.96; H, 6.38; N, 21.17. C26H35N9O4S requires C, 54.82; H, 6.19; N, 
22.13%. 5 (CDCI3): 1.01 {3H,t),-1.20 (3.H,t). 1.86 (2H,m), 2.06 (2H,m). 2.30 
10 ■ (3H,s). 2.50 (4H,m), 2.94 (2H,t), 3.12 (4H,m), 4.01 (3H,s). 4.27 (2H,t). 5.97 
(2H,sy, 7.16 (1H,d), 7.84 (IH.s), 7.86 (1H,d). 8.85 (1H,s). 10.96 (1H,s). 
LRMS: m/2 570(M+ir. 

• • ' PXAMPLE 32 " 

15 5-(5-[4-(2-HyrimyyethvnDi pprazin-1-vlsulphonvn-2-n-DroDQXvphenyl}-1- 
• n-methvl-1 .7 4-tria7ol-5-yl)methyl-3-n-DroDvl-1 .e-dihydro-TH-pyrazolo- • 
[4 3-d]pvrimidin-7-one 

Obtained as a white foam (62%) from the title compound of 
Preparation 59 and 1-(2-hydroxyethyl)piperazine using the procedure of 
20 Example 1. Found: C. 52.96; H, 6.40; N, 20.14. C27H37N9O5S; 0.70 H2O 
requires C. 52.96; H. 6.32; N. 20.59%. 5 (CDCI3); 1.00 (3H.t), 1.20 (3H.t). 
1 .85 (2H.m). 2.06 (2H,m). 2.30 (1H.s). 2.55 (2H.t). 2.61 (4H.m). 2.94 (2H,t). 
3.12 (4H,m). 3.58 (2H.m). 4.00 (3H.s). 4.30 (2H,t), 5.97 (2H.s). 7.18 (IH.d), 
7.82 (IH.s). 7.85 (IH.d). 8.85 (IH.s). 10.98 (IH.s). LRMS: m/z 600 (M+1)*. 

25 
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EXAMPL E 33 

5-[5-(4-EthvlPiDerazin-1-vlsulphopvn-2-n-DroDQxyphPny |'i-i.n.mPtK|y i- 
1 ■2.4-triazol-5-vnmethvl-3-n-DroD\yl-1 ■6-dihvdrb-7H^,pv razolQf4 .-^-Hj p yrimiriin-?- 
one 

Obtained as a white solid (40%) from the title, compound of Preparation 
59 and l-ethylpiperazine using the procedure of Example 1. Found: C, 55.31; 
H, 6.60; N, 21.09. C27H37N9O4S requires C, 55.56;. H. 6.39; N. 21.60%. 6 
(CDCI3): 1.02 (6H,m), 1.18 (3H,t), 1.86 (2H.m). 2.06 (2H.m). 2.41 (2H,q). 2.55 ' 
(4H.m). 2.94 (2H,t), 3.10 (4hl,m), 4.00 (3H,s). 4.26 (2H.t); 5.97 (2H.s), 7.16 
(1H,d). 7.83 (1H,s). 7.85 (1H,d). 8,84 (IH.s), 10.96 (IH.s). LRMS: m/z 584 
(M+1)*. 

EXAMPLE 34 ,1 

.. 5-f5-.f4-/2- Methoxyethv nptDerazin-1-vlsulphon yn-2-n-nrnp n xvDhenyl)-'l. 
( 1 -methvl- 1 2 4-triazQl-5-ynmethvl-'3-n-DroDvl- 1 ■6-dihvdro-7H-p yra7nln. • 
r4.3-dlDvim idin-7-one 

Obtained as a white solid (43%) from the title compound of Preparation 
59 and 1-(2-methoxyethyl)piperazlne using the procedure of Example 1. 6 
. (CDCI3): 1.00 (3H,t). 1.20 (3H.t), 1.86 (2H,m), 2.06 (2H.m). 2.57 (6H.m). 2.92 
(2H,t). 3.12 (4H.m). 3.30 (3H.s). 3.44 (2H.t). 4.00 (3H.s), 4.28 (2H.t). 5.98 
(2H.S), 7.16 (1H.d). 7.83 (1H.s). 7.85 (IH.d). 8.86 (IH.s). 10.95 (IH.s). 
LRMS: m/z614(M+1)*. 

EXAMPLE 35 

1-f1-r2-Methoxyethvn-1.2.4-triazol-5-vl]methvl-5-f5-M-methvlDipftra7in- 
1-vlsulDhonvlV2-n-DrQOOxyDhenvn-3-n-DroDvl-1.6-dihvdrQ-7H.pyrfl ?olQf4 .^.ri]. 
Pvrlmidln-7-QnP 

Obtained as a white foam (77%) from the title compound of 
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Preparation 64 and 1-methylpiperazine using the procedure of Example 1. 5 
(CDCI3): 0.97 (3H,t). 1.16 (3H,t), 1.82 (2H,m). 2.00 (2H.m), 2.24 (3H.s). 2.46 , 
(4H.m). 2.86 (2H.t), 3.25 (3H,s), 3.66 (2H.t). 4.22 (2H.t), 4.52 {2H,t). 5.97 
5 (2H.S), 7.12 (1H,d), 7.80 (2H,m), 8.82 (1H,s), 10.86 (IH.s). LRMS: m/z 614 
(M+lT- 

FXAMPLE 36 

• S-[5-M-Ethvlp i ppra7in-1 -vi si ilphonvn-2-n-DroDoxvphenvn-1 -f 1 W2- 
10 mpthoxvethviyi 2 4-tria2o l-fi-vl]methvl-3-n-DroDvl-1 ■6-dihvdro-7H-Dvra20lo- 

[4.3-d]pvrimidin-7-one 

Obtained as a white foam (66%) from the title compound of 

Preparation 64 and 1-ethylpiperazine using the procedure of Example 1. 

Found: C. 55;10;.H. 6.62; N, 19.71. C29H41N9O5S requires C, 55.49; H, 6.58; 
15 N, 20.08%. 5 (CDCI3): 0^98 (6H,m). ^^5 (3H,t). 1.80 (2H.m). 2.00 (2H,m). 

2.37 (2H,q). 2.50 (4H.m). 2.90 {2H.t). 3.08 HH.m). 3.26 (3H.s). 3.68 (2H,t), 

4.22 (2H.t). 4.62 (2H.t). 5.96 (2H.s), 7.12 (IH.d), 7.80 (2H.m). 8.82 (1H,s). 

10.86 (IH.s). LRMS: m/z 628 (M+1)*. 

FXAMPLE 37 

5-[5-r4-Ethvlpirpra7in-1-vlsu lphonvn-2-n-DroDOxvDhenvn-1-(4-methvl- 
1 9 4-triazol-3-vhmethYl-3-n-prnpvl- 1 fi-dihvdrQ-7H-Dvrazolof4.3-d1- 

pvrimidin-7-one 

Obtained as a white solid (43%) from the title compound of 
Preparation 66 and 1-ethylpiperazine using the procedure of Example 1 . 
Found: C, 54.46; H, 6.31; N, 21.08. C27H37N9O4S; 0.60 H2O requires C, 
54.54; H, 6.47; N. 21.20%. 5 (CDCI3): 1.00 (6H.m). 1.20 (3H,t), 1.84 (2H,m). 
2.06 (2H,m). 2.40 (2H.q). 2.56 (4H,m). 2:92 (2H,t). 3.12 (4H,m). 3.76 (3H,s), 
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4.28 (2H.t), 6.04 (2H.s). 7.17 (1H,d), 7.86 (IH.d). 8.10 (IH.s). 8.86 (1H.s). 
10.96 (1H.B). LRMS: m/2 584 (M+1)*. , , 

5 FXAMPLE 38 

5-[5-(4-Methylpiperazin-1 -vlsulphonvl)-2-n-propoxyphenvl1-1 -M-methyl- 
1.2.4-tria2Ql-3-vnmet hvl-3-n-DroDvl-1.6-dihvdro-7H-Dvra2olo[4.3-d]pvrimifiin-7- 
one 

Obtained as a white solid (51%) from the title compound of Preparation 
10 66 and l-methylpiperazine using the procedure of Example 1. Found: C, 
53.07; H, 6.14; N, 20.48. C26H35N9O4S; 0.80 HjO; 0.10 CH2CI2; 0.05 CH3OH 
requires C, 52.86; H, 6.30; N, 21.20%. 5 (CDCI3): 1.00 (3H,t), 1.20 (3H,t), 
1.82 (2H,t), 2.06 (2H,m), 2.28. (3H.s). 2.50 (4H,m), 2.92 (2H,t), 3.10 (4H,m). 
3.75 (3H,s), 4.27 (2H.t),. 6.04 (2H.s). 7.16 (IH.d). 7.84 (IH.'s), 7.86 (IH.d), 
15 8.84 (IH.S). 10.96 (1H,s). .LRMS;m/z 570 .(M+1)*. . . , 

EXAMPLE 39 

5-{5-[4-f2-HydrQxvethvhpiDerazin-1-ylsulphonvn-2-n-proDoxvDhenyi}-1- 
f4-methvl-1 2 4-triaznl-3-ynmethv l-3-n-propvl-1.6-dihvdrQ-7H-ovrazolo- 

20 f4.3-dlpvrimidin-7-Qne 

Obtained as a white solid (37%) from the title compound of Preparation 
66 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 
Found: C. 53.49; H. 6.04; N, 21.50. C27H37N9O5S; 0.10 H2O requires C, 
53.91; H. 6.23; N. 20.96%. 5 (CDCI3): 1.00 (3H,t), 1.20 (3H.t). 1.84 (2H,m), 

25 2.06 (2H.m). 2.28 (1H,s), 2.56 (2H,t), 2.64. (4H,m), 2.92 (2H,t), 3.14 (4H,m). 
3.58 (2H,m). 3.77 (3H.s). 4.28 (2H.t). 6.02 (2H,s). 7.18 (IH.d). 7.86 (IH.d), 
8.10 (IH.s), 8.86 (1H,s), 10.98 (1H.s). LRMS: m/z 600 (M+1)*. 



wo 98/49166 



PCT/EP98/02i57 



-42- 

FXAMPLE 40 '■ 
5-[5-(4-Methvlpipera2in-1-ylsulphonvlV2-n-DropoxvDh'envl1-1-M ? t. 

oxadiazql-3-vl)methvl-/i-n-proDv l-1 6-dihvdro-7H-Dvrazolo[4.3-d]pvrimiriin-7- 

' ' i 'i 

5 QDfi : ' ' 

' Obtained as a solid (33%) from the title compound of Preparation 67 
and 1-methylpiperazine using the procedure of Example 1. 5 (CDCI3): 1.00 
(3H.t), 1.18 (3H,t). 1.87 (2H.m). 2.04 (2H.m). 2.28 (3H.s), 2.50 (4H,m). 2.94 . 
(2H.t), 3.12 (4H.m), 4.26 (2H.t), 6.02 (2H,s), 7.17 (1H.d), 7.85 (1H,d), 8.67 

10 (IH.s). 8.88 (IH.s). 10.96 (1H,s). LRMS: m/z 557 (M+1)*. 

FXAMPLE 41 

1-Benzyl-5-P-pthoxv-5-(4-methvlDiDerazin-1-vlsul Dhonvl\pfhenyl]-3-n- 
" propvi-l .'6-dihvdro-7H-pvrazOlof4 3-a|pvrimi din-7-ohe 

15 The title compound of Preparation 86 (5.0 g, 8.8 mmol) was added to a 

■ , stirrki solution of potassium t-butoxide (1 .2 g, 10 mmol) in t-butanol (75^ mi) 
and the resulting mixture heated under reflux for 20 hours, allowed to cool 
and evaporated under reduced pressure. The residue was partitioned 
between ethyl acetate (300 ml) and water (300 ml), then the separated 

20 aqueous phase extracted with ethyl acetate (3 x 1 50 mi). The combined 
organic solutions were washed successively with wa^er (150 ml) and brine 
(150 ml), dried (MgS04) and evaporated under reduced pressure to give a 
white solid, trituration of which with ether, followed by drying under vacuum, 
yielded the title compound (4.29 g) as fine white crystals. Found: C, 60.84; H. 

25 6.20; N, 15.08. C28H34N6O4S requires C, 61.08; H. 6.22; N, 15.26%. 5 

(CDCI3): 1.01 (3H,t), 1.64 (3H,t), 1.88 (2H,m), 2.26 (3H,s). 2.48 (4H,m), 2.96 
(2H.t), 3.12 (4H.m). 4.38 (2H,q). 5.78 (2H,s), 7.14 (1H,d), 7.26 (SH.m), 7.40 
(2H,m),.7.82 (1H.d). 8.84 (1H,s), 10.80 (1H,s). LRMS: m/z 551 (M+1)*. 
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EXAMPLE 42 

• 1-Benzvl-5-[5-M-methvl piperazin;1-vlsulDhQnyl V2-n>DrQp^^ 

■ n-propyP1.6"dihydro-7H-pyrazolQ[4.3-d]pyrimidin-7jone 

• • . 'I 
5 ^ A; 60% w/w dispersion of sodium hydride in mineral oil (160 mg, 4 

mmol) was added portionwise to stirred, ice-cooled propan-1-ol (20 ml). 

When the effervescence had ceased, the title compound of Example 41 (550 

mg. 1 mmol) was added and the resulting mixture heated under reflux for 96 

hours, then allowed to cool and evaporated under reduced pressure. The 

10 residue was partitioned betvyeen ethyl acetate (50 ml) and water (50 ml), then 
the separated aqueous phase extracted with ethyl acetate (100 ml in total). 
The combined organic solutions were dried (Na2S04) and evaporated under 
reduced pressure, then the residue purified by colunin chromatography on 
silica gel, using ethyl acetate:methanol:0.880 a^queous ammonia (95:5:0,5) as 

.,15 eluant, tp provide the title compo.und (230 mg) as a.colourless foam. Found: .. 
' C. 61.65; H. 6.48; N. 14.53. C29H36N6O4S requires C, 61.68; *H. 6.48; N' 
14.88%. 5 (CDCI3): 0.98 (3H.t). 1.15 (3H.t), 1.83 (2H.m). 2.01 (2H.m). 2.24 
(3H,s), 2.46 (4H.m). 2.92 (2H.t), 3.08 (4H,m). 4.22 (2H.t). 5.73 (2H,s). 7.12 
(1H,d). 7.27 (3H,m). 7.36 (2H,m). 7.80 (IH.d), 8,82 (IH.s), 11.84 (IH.s). 

20 LRMS: m/z565(M+1)*. 

EXAMPLE 43 

1 -M-ChlQrohen7vn-5-r5-r4-methvlDiperazin- 1 -vlsulDhonvl)-?-n- 
DroDOXVDhenyl]-:^-n-propvl-1 6-dihvdro-7H-Pvrazolo(4.3-d]pyrimidin-7-nn(=> 
25 Obtained as a white solid (75%) from the title compound of Preparation 

87 and 1-methylpiperazine using the procedure of Example 1. Found: C. 
57.99; H, 5.94; N, 13.76. C29H35CIN6O4S requires C, 58.14; H. 5.89; 
N, 14.03%. 5 (CDCI3): 1.00 (3H,t), 1.19 (3H.t), 1.86 (2H,m), 2.06 (2H.m). 2.28 
(3H.S). 2.48 .(4H.m). 2.94 (2H.t). 3.08 (4H.m), 4.24 (2H.t). 5.72 (2H.s). 7.15 
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(1H.d). 7.26 (2H,d). 7.34 (2H,d). 7.82 (1H.d). 8.84 (IH.s), 10.90 (IH.s). 
LRMS:m/z599 (M+1)*. 

5 EXAMPLE 44 • 

1-M-Chlorohpn7yn-5-[2-ftthoxv-5-M-methvlDipera zin-1-vLsijlphnnyn- 
phpnvn-3-n-DroDvl-1 , fi-riihydro-7H-pvrazolof4.3-dlDvrimi din-7-one 

Obtained as a white crystalline solid (27%) from the title compound of 
Preparation 88 and l-methylpiperazine using the procedure of Example 1. 
10 Found: C, 57.43; H. 5.67; N, 14.30. C28H33GIN6O4S requires C; 57.47; H, 
5.68; N, 14.36%. 6 (CDCI3): 1.00 (3H.t), 1.66 (3H,t), 1.84 (2H,m), 2.36 (3H.s), 
2.60 (4H,m), 2.92 (2H,t), 3.18 (4H.m), 4.36 (2H,q), 5.72 (2H.s), 7.14 (1H,d), 
7.24 (2H,d), 7.34 (2H.d). 7.82 (1H,d). 8.84 (1H,s), 10.86 (IH.s). LRMS; m/z 
585 (M+1)*. - ' ■ ■ • • • 

15 ' ' • ; . ., , 

EXAMPLE 45 ■ 
l-/4.Chloroben 7Yivs42-ethoxv-5-f4-(2-hvdroxvethvnDiDerazin-1- 
visulphonyl1phenvlV^-n-prnpvl-1.6 -dihydro-7H-Dvrazolof4.3-dlDvrimidin-7-one 
Obtained as a white crystalline solid (68%) from the title compound of 
20 Preparation 88 and 1-(2-hydroxyethyl)piperazine using the procedure of 
Example 1. Found: C. 56.60; H, 5.71; N, 13.47. C29H35CIN6O5S requires C. 
56.62; H. 5.73; N. 13.66%. 8 (CDCI3): 1.00 (3H,t), 1.64 (3H.t). 1.86 (2H.m). 
2.72 (3H.m). 2.82 (4H,m). 2.92 (2H,t). 3.28 (4H,m). 3.70 (2H.m), 4.28 (2H,q). 
5.72 (2H.S), 7.18 (IH.d). 7.26 (2H.d). 7.35 (2H.d). 7.82 (IH.d). 8.82 (IH.s). 
25 10.88 (1H,s). LRMS: m/z 615 (M+1)*. 
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EXAMPLE 46 ' 

1-f2-Cvano benzylV5-[2- ethQXV-5-(4-methvlpipp razin-1-v l<;ii[p|^nnY [) - 
Dhenvlf-3- n-Dropvl-1.6-dihydr6-7H-PvrazblQf4.3-id|pvrimidin-7-:nnp . 
5 Obtained as a white powder (50%) from thie title compound of 

Preparation 90 and l-methyipiperazine Osing the procedure of Example 1. 
Found: C, 60.42; H, 5.79; N, 16.85. C20H33N7O4S requires C. 60.50; H, 5.78; 
N, 17.03%. 5 (CDCI3): 1.00 (3H,t), 1.65 (3H,t), 1.90 (2H,m), 2.28 (3H,s). 2.52 
(4H,m), 2.96 (2H,t), 3.15 (4H;m). 4.38 (2H,q), 6.04 (2H,s). 7.08 (IH.d). 7.16 ' 
io (1H,d). 7.36 (IH.m). 7.68 (IH.d), 7.84 (IH.d), 8.90 (IH.s). 10.88 (IH.s). 
•LRMS: m/2 576 (M+1)*. 

EXAMPLE 47 

1'-(2-'CarbamovlbenzvlV5 -[2'-ethoxv-5-(4-methvl pjDerazin-l. 

15 vlsulDhonvi VDhenyl]-3-n- propvl-1.6-dihvdro-7H-P vrazolof4 ■3-dlDvrimiriin-7-y> np' 
^ 2M Aqueous sodium hydroxide solution (5 ml) was added to a stirred 
solution of the title compound of Example 46 (200 mg. 0.35 mmol) In ethanol 
(5 ml) and the mixture stirred at room temperature for 3 hours, then 
evaporated under reduced pressure. The residue was dissolved in water (10 

20 ml) and the solution extracted with ethyl acetate (50 ml in total), then the 
combined organic extracts dried (Na2S04) and evaporated under reduced 
pressure. Purification of the residue by reverse phase column 
chromatography on polystyrene resin (MCI gel), using an elution gradient of 
acetonitrile:water (10:90 to 40:80). furnished the title compound (72 mg) as a 

25 white powder. Found: C, 56.67; H. 5.79; N, 16.00. C29H35N7O5S; H2O 

requires C. 56.94; H, 6.10; N, 16.03%. 5 (DMS0<,6): 0.94 (3H,t). 1.34 (3H,t), 
1.77 (2H,m). 2.14 (3H.s). 2.38 (4H,m). 2.80 (2H.t). 2.92 (4H,m), 4.21 (2H.q), 
5.98 (2H.S). 6.59 (1H,s). 7.36 (3H,m), 7.56 (2H,m). 7.82 (IH.d), 7.90 (1H.s), 
8.00 (1H.S), 12.26 (1H,s). 
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FXAMPLE 48 

1 -M-CarbamnylhPn7vn-5 -[?-ethoxv-5-M-methvlDiDerazin-1 - 
ylsulphonvl>-phenvll-:^-n-prQPvl- 1 6-dihvdiro-7H-Dvrazolof4.3-d]pvrim idin-7-one 

5 Obtained as a white solid (93%) from the, title compound of Preparation 

91 and 1-methylpiperazine using the procedure of Example 1. Found; C, . 
58.17; H, 5.88; N, 16.28. C29H35N7O5S requires C. 58.67; H, 5.94; N, 
16.51%. 5 (DM30d6): 0.94 (3H,t). 1.35 (3H,t), 1.76 (2H.m), 2.15 (3H,s). 2.37 
(4H,m). 2.90 (2H,t), 2.92 (4H,m). 4.21 (2H.q). 5.79 (2H,s). 7.30 (3H,m), 7.39 

10 (1H,d). 7.84 (5H.m). 12.29 (iH.s). LRMS.: m/z ^94 (M+l)*. ■ 

FXAMPLE 49 

5-[2-Ethoxv-'^-M-methvlDiperazin-1-vlsulDhonvnDhenvl1-1-(2- 
nitrobenzvn-3-n-pfOPvl-1 , fi-fiihvdro-7H -pyrazolo(4.3ndlDvrimidin-7-one. 1 

15 Obtained as 'a white powder (88%) from the title compound of 

Preparation 93 and Vmethylpiperazine using the procedure' of Example 1. 
Found: C. 56.37; H, 6.14; N, 14.03. C28H33N7O6S; CH3C02CH(CH3)2 requires 
C, 56.80; H. 6.21; N. 14.05%. 6 (CDCI3): 1.00 (3H.t). 1.60 (3H,t). 1.88 (2H,m). 
2.28 (3H,s). 2.52 (4H,m). 2.97 (2H.t), 3.10 (4H,m). 4.36 (2H.q), 6.24 (2H.s). 

20 6.70 (1H,d). 7.14 (1H,d), 7.44 (2H,m), 7.84 (IH.d). 8.12 (IH.d), 8.86 (IH.s). 
10.90 (1H,s). LRMS; m/z 596 (M+l)*. 

FXAMPLE 50 

5-{5.[4-f2-HvdrnyvPthvnDiDer azin-1-vlsulDhonvn-2-n-oroDOXVDhenvlV1- 
25 (2-nitrobenzvn-3-n-aropvl-l R-dihvdro- 7H-Dvrazolof4.3-dlDvrimidin-7-one 

Obtained as a white crystalline solid (76%) from the title compound of 
Preparation 94 and 1-(2-hydroxyethyl)piperazine using the procedure of 
Example 1. Found: C, 56.15; H, 5.83; N, 15.06. C30H37N7O7S requires C, 
56.33; H. 5.83; N, 15.33%. 6 (CDCI3): 1.04 (3H.I). 1.17 (3H,t). 1.90 (2H,m). 
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2.04 (2H,m). 2.30 (IH.t), 2.57 (2H,t). 2.62 (4H,m), 2.98 (2H,t), 3.12 (4H,m), 
3.58 (2H.m), 4.26 (2H.t), 6.24 (2H,s). 6.68 (1H,d), 7.18 (IH.d), 7.46 (2H.d). 
7.86 (lH,d), 8.12 (IH.d). 8.90 (IH.s). 10.96 (IH.s). LRMS: m/2 640 (M+l)*. 

5 

EXAMPLE 51 

5-[2-Ethoxy-5-(4-methylpiperazin-1-vlsulphonvhphenvl]-1-(4- 
nitrobe.nzyn-3-ri-propyl-1.6-dihydro-7H-pvrazolof4.3-d]pvrimidin-7-nnp 

Obtained as an off-white solid (64%) from the title compound of 
10 Preparation 95 and l-methylpiperazine uising the procedure of Example 1 . 
Found: C, 56.10;.H, 5.55; N, 16.01. C28H33N7P6S requires C. 56.46; H, 5.58; 
N. 16.46%. 6 (CDCI3): 1.00 (3H.t). 1.66 (3H.t). 1.88 {2H,m). 2.40 (3H.s)..2.68 
(4H,m), 2.96 (2H.t). 3.24 (4H.m). 4.37 (2H.q). 5.84 (2H,s), 7.16 (1H,d), 7.52 
(2H.d), 7.82 (IH.d); 8.16 (1H.S), 8.18 (2H,d), 10.92 tlH.'s). ■ • ■ ■ « 

15 

EXAMPLE 52 ' 
1 -(2>Aminob en2vn^542>ethoxv-5>(4-methvlDiDerazin>1 - 
vlsulDhonyhphenyl ]-3-n-propvl- 1.6-dihvdro-7H-Dvra2QlQ[ 4.3>d]pvrimidin^^ 
Raney nickel catalyst (300 mg) was added to a stirred suspension of 

20 the title compound of Example 49 (240 mg. 0.4 mmol) in methanol (40 ml) 
and the mixture hydrogenated at 345 kPa (50 psi) and 50^*0 for 20 hours, 
then allowed to cool and filtered. The filter pad was washed with methanol 
(50 ml) and the combined methanol solutions evaporated under reduced 
pressure. The residue was purified by column chromatography on silica gel, 

25 using dichloromethane: methanol (95:5) as eluant, followed by crystallisation 
from ethyl acetate, to afford the title compound (190 mg) as a white powder. 
Found: C, 58.98; H, 6.20; N, 17.25. C28H35N7O4S requires C, 59.45; H, 6.24; 
N, 17.33%. 8 (CDCI3): 1.00 (3H.t). 1.64 (3Kt). 1.83 {2H,m). 2.27 (3H,s), 2.48 
(4H.m), 2.92 (2H.t), 3.10 (4H,m). 4.39 (2H.q), 4.78 (2H,s). 5.69 (2H.s). 6.70 

30 (2H,m), 7.12 (2H,m). 7.58 (1H,d). 7,82 (1H,d). 8,80 (1H,s). 10.85 (1H.s). 
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FXAMPLE 53 

1-r?-AminQbe n7 yh-f^-{5-[4- p-hvdroxvethvnDiDefazin-1;vlsulDhonvn-2-n- 
prnpny yphpnyl)-3-n-Drnpvl-1 fi-dihv Hrn-7H-pvrazolof4.3-dlDvrimidin-7-one 
5 Obtained as a white crystalline solid (54%)'from the title compound of 

' Example 50 using the procedure of Example 52, except that ethyl acetate: 
methanol (95:5) was used as the chromatography eluant and ethanol as the 
crystallisation solvent. 6 (CDCI3): 101 (3H,t), 1.20 (3H,t). 1.84 (2H,m). 2.05 
(2H,m), 2.30 (IH.s). 2.57 (2H.I). 2.60 (4H,m). 2.92 (2H.t). 3.10 (4H.m). 3.58 . 
10 .(2H.m), 4.26 (2H.t). 4.78 (2H;s). 5.68 (2H.s), 6.70 {2H.m). 7.08 (IH.m). 7.18 
• (1H„d). 7.57 (1H,d), 7.82 (IH.d). 8.81, (IH.s). 10.98 (1H,s). LRMS: m/z 610 
(M+l)'. , 

I 

. . :: FXAMPLE 54 / • • 

15 • i.M-AminQbepryn-5-[?-ethp yy-5-(4-methviDiDerazin-1-vtsulDhonvn- • 
phfenyli-3-n-Dr " rY'-i fi-dihvf 1p-7H-pvrazolof4.3-d]pvrimidin-7-one ^ 

Obtained as a white solid (88%) from the title compound of Example 51 
using the procedure of Example 52. Found: C, 59.38; H, 6.28; N, 17.00. 
CssHasNAS requires C. 59.45; H. 6.24; N, 17.33%. 5 (CDCI3): 1.00 (3H.t). 
20 1.65 (3H.t). 1.87 (2H.m). 2.28 (3H,s), 2.50 (4H.m), 2.92 (2H,t), 3.10 (4H.m). 
3.61 (2H.S). 4.36 (2H.q). 5.62 (2H.s). 6.60 (2H,d), 7.13 (IH.d). 7.26 (2H.d), 
7.82 (IH.d). 8.82 (1H,s). 10.83 (IH.s). LRMS: m/z 566 (M+1)*. 

FXAMPLE 55 

25 5-[?-Fthoxv-5-(4-methvlDiD pra7in-1-vlsulphonvnDhenvn-1-(2- 

mPthanP.<;iii phnnamid nhPn7vn-3-n-Drnnvl-1.6-dihvClrQ-7H-PVraZ0lp- 

[4.3-d]pvrimidin-7-one 

Methanesulphonyl chloride (31 0.40 mmol) was added to a stirred. 
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ice-cooled solution of the title compound of Example 52 (150 mg, 0.27 mmcl) 

in pyridine (3 ml) and the mixture stirred at room temperature for 2 hours, then 

I 

evaporated under reduced pressure. The residue was treated with water (10 
5 ml) and the resulting suspension extracted with dichlororfiethane (40 ml in 
total). The combined extracts were dried (Na2SP4) and evaporated under 
reduced pressure to give an orange oil which was purified by chromatography 
on silica gel, using ethyl acetate:methanol:0.880 aqueous ammonia (94:5:1) 
as eluant, to provide the title compound (62mg) as a white foam. Found: C, • 

10 54.03; H. 5.87; N, 14.70. C29H37N7O6S2 requires C, 54.10; H, 5.79; N. 
•15.23%. S (CDCI3): 1.02 (3H.t). 1.66 (3H.t). 1.90 (2H,m), 2.28 (3H.s), 2.50 
(4H,m), 2.96 (2H.t). 3.10 (7H.m). 4.39 (2H,q), 5.79 (2H,s), 7.18 (2H.m). 7.36 
(IH.m), 7.60 (1H,d). 7.72 (1H,d), 7.83 (IH.d), 8.80 (1H,s), 9.68'(1H,s), 10.95 

'•(1H.s).*lRMS: m/2 644 (M+1)'. ' 

. V EXAMPLE 56 • / ' 

5-/5-r4-f2-HvdrQxvethvnDiDera2in-1-vlsulDhQnvl]-?- n-DropQxyphppi/|} ,i, 
(2-methane<^t]|p hQnamidQbenzvlV3-n-proDvl-1.6>dihvdrQ->7H-pvrazolQ[4 
Dvrimldin>7-nnp 

20 AIM solution of tetra-n-butylammonium fluoride in tetrahydrofuran 

(0.27 ml, 0.27 mmol) was added to a stirred solution of the title compound of 
Preparation 98 (145 mg, 0.18 mmol) in tetrahydrofuran (3 ml). After a further 
20 hours at room temperature, water (5 ml) was added and the resulting 
mixture extracted with ethyl acetate (20 ml in total). The combined extracts 

25 were dried (Na2S04) and evaporated under reduced pressure to yield a 
yellow oil which was purified by column chromatography on silica gel, using 
ethyl acetate: methanol:0.880 aqueous ammonia (94:5:1) as eluant, followed 
by crystallisation from ethyl acetate, to furnish the title compound (83 mg) as 



W0 98/49166' PCT/EP98/02257 



* •, ' -50- 

a white solid. Found; C„ 53.89; H. 6.00; N, 14.09. C31H41N7O-S2 requires C, 
54.13; H, 6.01; N, 14.25%. 8 (CDCI3): 1.02 (3H.t), 1.20 (3H.t), 1.90 (2H.m). 
2.06 (2K,m). 2.28 (1H,s), 2.56 (2H.m). 2.60 (4H;m), 2.96 (2H,t). 3.10 (7H.m). ' 
5 3.57 (2H.m). 4.28 (2H,t). 5.79 (2H;s). 7.18 (2H,m). 7.36 (IH.m). 7.60 (IH.d), ■ 
7.70(1H.d), 7.84 (1H,d). 8.82 (IH.s), 9.68 (1H.6), 10.99 (1H,s). , 

FXAMPLE 57 

10 methanesulDhnnflmidQbeP 7Yn-3-n.proDVl-1.6-dihvdro-7H-Dvrazolol4.3-d1- 
pyrimidin-7-one 

Obtained as a white solid (64%) from the title compound of Example 54 
using the procedure of Example 55., Found: C, 51.10; H, 6.01; N, 13.85. 
C29H37N7O6S2; 2H2O requires C. 51.23; H. 6.08; N. 14,42%. 6 (CDCI3): 1.00 , 
15 (3H.t), 1.62 (3H.t), 186 (2H,m). 2.28 (3H,s), 2.50 (4H.m), 2.94 (5H,m), 3.12 
(4H.m). 4.36 {2H.q), 5.62 {2H.s). 7.15 (4H.m), 7.38 (2H,d), 7:82 (IH.d), 8.75 
(IH.s). 10.94 (IH.s). LRMS: m/z 644 (M+1)*. 

FXAMPLE 58 

20 5-[2-Fthnxv-5-(^-qnpthvipip pra7in-1-vlsutDhonvhDhenvl1-3-n-DroDvl-1-(4- 
siil phamnvlhpn7vl V i R-riihYdro-7H-Dvrazolof4.3-d1pvrimidin-7-one 

Obtained as a fine white solid (39%) from the title compound of 
Preparation 99 and 1-methylpiperazine using the procedure of Example 1. 
Found: C. 51.72; H, 5.42; N, 14.85. CzaHasNyOgS-z; H2O requires C, 51.92; H. 

25 5.76; N, 15.14%. 5 (CDCI3): 1.00 (3H,t), 164 (3H.t). 2.28 (3H.m). 2.50 

(4H,m), 2.95 (2H.t). 3.10 (4H.m); 4.37 (2H,q). 4.75 (2H.s). 5.80 (2H.s). 7.16 
(2H.d), 7.52 (2H,d). 7.84 (3H,m), 8.84 (IH.s). 10.90 (1H,s). 
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■ EXAMPLE 59 

5-[2-Ethoxv-5-r4-methvlpiDerazin-1-vlsulphonvl^phRnvl]-3-mf;thvl-?. 
(Dvridin^2-ynmfithvl-2.6-dihvdro-7H-Dvra2olof4.3-d]Dvrimidin-7-nnp 
5 Obtained as a tan solid (57%) from the title compound of Preparation 

42 and l-methylpiperazine using the procedure of Example 1. 8 (DMSOd6): ■ 
1.30 (3H.t), 2.20 (,3H,s). 2.50 (7H,m), 3.06 (4H,m), 4.14 (2H.q), 5.66 {2H.s). 
7.06 (1H,d). 7.20 (IH.d), 7.32 (1H,m). 7.64 (1H,d), 7.78 (1H,m), 7.90 (IH.s), 
8.50 (1H,d). 11.58 (1H,s). LRMS; m/z 542 (M+18j\ 
10 ■ . ' 

EXAMPLE 60 

5-{2-Ethoxv-5-[4-(2-hvdroxvethvnDiDerazin-1-vlsulDhQnyllDhenvl}-3- 
methvl-2-fp vridin-2-ynme thvl-2.6-dihvdro-7H-pyr azolQf4 3-d]pvrimidin-7-nnP 

Obtained as a tan foam (47%) from the titfe coitipound of Preparation ' ' 
15 42 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. 5 

(CDCI3): 1.52 (3H,t), 2.50 (3H,s), 2.55 (2H;t), 2.76 (4H,m), 3.24 (4H,m), 3.58 , ' ' 
(2H.m). 4.24 (2H.q), 5.57 (2H.s). 6.98 (1H.d). 7.10 (1H.d). 7.18 (IH.m). 7.62 
(IH.m). 7.88 (1H,d), 8.50 (IH.d), 8.72 (IH.s). " 

> 

20 EXAMPLE 61 

5-[2-Methoxv-5-M-methvlDiDerazin-1-vlsulphonvnphenvl]-3-n-prnpyl-?- 
(Dvridin-2-vhmethyl-2.6-dihvdro-7H-Dvrazolof4.3-d]pvrimidin-7-one 

Obtained as a colourless oil (19%) from the title compound of 
Preparation 43 and 1-methylpiperazine using the procedure of Example 1. 

25 Found: C, 56.44; H, 5.76; N. 17.86. C26H31N7O4S; H2O requires C. 56.16; H. 
5.94; N, 17.64%. 5 (CDCI3): 0.94 (3H,t). 1.76 (2H.m). 2.28 (3H.s). 2.50 
(4H,m), 2.98 (2H,t), 3.10 (4H,m), 4.12 (3H,s), 5.68 (2H,s). 7.08 (1H,d), 7.18 
(2H,m), 7.63 (1H,m), 7.86 (IH.d), 8.58 (IH.d). 8.78 (IH.s). 10.52 (IH.s). 
LRMS: m/z 538 (M+1)*. 
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FXAMPLE 62 ' 
3-Ethvl-5-f5-(p ir'='ra7in-1-vlsijlDhonvlV2-n-DroDOXVDhenvn-2-rDvridin-2- 

• I • ■ • 

vnmethyl-2.6-riihvdrQ-7H-Dy ra7nlof4.3-'dlDvrimidin^7-one ' 
5 Obtained as a white solid (33%) from the title compound of Preparation 

' 18 and'piperazine using the procedure of Example 1. Found: C. 57.40; H, 
5.81; N, 17.91. C26H31N7O4S; 0.50 HjO requires C. 57.13; H, 5.90; N, 
17.94%. 5 (CDCI3): 1.14 (3H.t), 1.30 (3H,t), 2.01 (2H,m), 2.92 (4H,m), 3.00 
(6H,m), 4.22 (2H,t). 5.66 (2H,s). 7.08 (1H.d), 7.14 (IH.d). 7.24 (1H,m). 7.61 . 
10 (1H,m). 7.82 (1H.d). 8.54 (IH.s). 8.78 (1H,s). 10.60 {1H,s). LRMS: m/z 538 
(M+lT- ' , 

EXAMPLE 63 

5T[5-fPipera7in-1-vlsulDhnnvn-2-n-DroDOXVDhenvn-3-n-Dropvl-2- 

15 fpyridin-2-vnmpthvl-2.6-dihydro-7H-Dy razolo(4.3-dlDvrimidin-7-one _ ■ 

trifkjoroacetate • , ' 

Trifluoroacetic acid (4 ml) was added to a stirred solution of the title 
compound of Preparation 44 (388 mg. 0.6 mmol) in dichloromethane (4 ml) 
and the mixture stirred for 18 hours at room temperature, then evaporated 

20 under reduced pressure. The resulting residue was purified by column 
■ chromatbgraphy on silica gel, using dichloromethane:methanol:0.880 
aqueous ammonia (97:3:1) as eluant, to afford the title compound (65%) as a 
solid. Found: C. 51.93; H. 5.14; N. 14.42. C27H33N7O4S; CF3CO2H requires 
C. 52.32; H, 5.14; N. 14.73%. 6 (DMSOae): 0.86 (3H,t). 1,14 (3H,t), 1.65 

25 (2H.m). 1 .74 (2H.m). 2.94 (2H.t). 3.12 (8H,m). 4.14 (2H,t). 5.68 (2H,s). 7.21 
(1H,d), 7.34 (IH.m), 7.41 (1H,d), 7.80 (2H.m), 7.92 (IH.s), 8.12 (IH.s), 8.51 
(1H.d), 11.74 (1H,s). LRMS: m/z 573 (M+18)*. 
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FXAMPLE 64 

5-{5-[4-(2-Methoxvethyl^piperazin-1-vlsulphonvn-2-n~propoxvphfinvl}-3- 
n-propvl-2-(pvridin-2-vhmethvl-? 6-dihvdro-7H-pyrazolof4.3-d]pvrimidin-7-onp 
6 Obtained as a cream foam (58%) from the 'title compound of • 

Preparation 20 and 1-(2-methoxyethyl)piperazine using tine procedure of 
Example 1. Found: C, 58.45; H. 6.45; N. 16.08. C30H39N7O5S; 0.35 H2O 
requires C, 58.49;.H, 6.50; N, 15.92%. 6 (CDCI3): 0.96 (3H,t), 1.19 (3H,t), 
1.76 (2H,m)', 2.04 (2H.m). 2.59 (6H,m), 2.98 (2H.m)' 3.12 (4H,m), 3.30 (3H,s), 
10 3.42 (2H,t). 4.23 (2H.t). 5.69 (2H.s). 7;06 (1H.d).7.15 (IH.d), 7.22 (1H.m). 
7.62 (1H,m), 7.83 (.1H,d), 8.58 (IH.d). 8.77 (IH.s), 10.60 (IH.s). LRMS: m/z 
610 (M+1)*. 

• FXAMPLE 65 ■ ■ •« 

15 5-[5-(4-Carharnovlmethvlpiperazin-T-vlsulphonvn-2-n-propoxvphenvl]- 

« * ■ • ■ ' ' , ' ' ' ' 

3-n-propvl-2-(pvridin-? -vnmethvl-2.6-dihvdro-7H-Dvrazolof4.3-dlDvrimidin-7- 
one 

Obtained as a pale yellow foam (16%) from the title compound of 
Preparation 20 and 1-carbamoylmethylpiperazine (Indian J. Chem.. 1984, 
20 22B, 650) using the procedure of Example 1. 5 (CDCI3): 0.95 (3H.t), 1.17 
(3H.t). 1.73 (2H.m). 2.05 (2H.m). 2.64 (4H.m). 3.00 (2H,t), 3.02 (2H,s). 3.12 
(4H.m). 4.28 (2H.t). 5.69 (2H.s). 6.66 (2H.s). 7.10 (IH.d). 7.18 (IH.d). 7.23 
(1H.m). 7.63 (1H.m). 7.86 (1H.d). 8.59 (1H.d). 8.80 (IH.s). 10.62 (1H,s). 
LRMS: m/z 609 (M+1)*. 
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FXAMPLE 66 ' 
2-f3-Methoxypyririin-2-vnmethvlr5-f5-(4-methvlpipe razin-1-vlsijlphnnyh- 

2-n-propoxvphenvlV3-n-pmpvl-2.6- dihvdro-7H-Pvrazolof4.3-dlPvrimidin-7-nnp 

' ' ■ ' "i ■ ■ ■ 

Obtained as a white solid (82%) from the title compound of Preparation 

' 48 and' l-methylpiperazine using the procedure of Example 1. Found: C, 

57.60; H, 6.23; N, 15.92. C29H37N7O5S; 0.50 H^O requires C, 57.60; H, 6.33; 

N, 16.21%. 5 (CDCI3): 0.94 (3H.t), 1.09 (3H,t). 1.78 (2H.m), 1.98 (2H.m), 2.23 

(3H,s), 2.44 (4H,m), 2.96 (2H,t), 3.07 (4H,m). 3.86 (3H,s). 4.19 (2H.t). 5:66 , 

,(2H,s), 7.10 (IH.d), 7.14 (2H.m). 7.78 (1H,d), 8.06 (1H,d), 8.66 (IH.s), 10.45 

(1H.S). LRMS: m/2 595 (M)*. 

EXAMPLE 67 

,., 5r[5-(4-Ethvlpippra7in-1.v lsiJlphonvlV2-n-Dfo'poxvDhenvn-2-(3- 

• methoxvpyririin-?-vnmeth yl-3-n-prnpvl-2.6-dihvdr6-7H-Pvrazolof4.3- 

d]p yrinriidin-7-one , ' 

Obtained as a white solid (85%) from the title compound of Preparation 

48 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 
58.19; H, 6.49; N. 15.62. C30H39N7O5S; 0.50 HjO requires C. 58.23; H, 6.52; 
N. 15.85%. 6 (CDCI3): 0.98 (6H.m), 1.10 (3H.t), 1.78 (2H,m), 1.98 (2H.m), 
2.37 (2H;q). 2.50 (4H.m). 2.86 (2H.t). 3.07 (4H,m), 3.84 (3H,s), 4.19 (2H,t). 
5.67 (2H,s). 7.10 (1H.d). 7.15 (2H,m). 7.68 (IH.d). 8.06 (1H,d). 8.77 (IH.s). 
10.44 (IH.s). LRMS: m/z 610 (M+1)*. 

FXAMPLE 68 

?-ffi-Aminopvridin-?-yi^methvl-5-[5-(4-ethvlpiperazin-1-vlsulphonvlV2-n- 
propoxyphsnyl]-3-n-Drnpyi-1 fi-dihv riro-7H-pvrazolor4.3-d1pvrimidin-7-one 

Obtained as a white solid (30%) from the title compound of Preparation 

49 using the procedure of Example 1. Found: C, 58.20; H, 6.61; N, 17.77. 
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C29H38N8O4S; 0.60 CH3OH requires C, 57.91; H, 6.63; N, 18.25%. 5 (CDCI3): 
1.00.(6H.m). 1.18 (3H.t), 1.79 (2H,t).2.p4 (2H,t). 2,42 (2H.m);2.56 (4H.m). 
2.99 (2Hl.t), 3.10 (4H.m). 4.25 (2M,t), 4.42 (2H,s); .5.48 (2H,s)."6.30.(1H.d), 
5 ^7.15 (llfl.d), 7.35 (IH.m). 7.83 (1H,d), 7.79 (1H,s),'8.50 (iks). 10.58 (IH.s). 
LRMS: m/z595(M+ir. 

. EXAMPLE 69 

2-n-Methvlimida20l-2-vnmethvl-5-f5-M-methvlpipe ra2in.1.vlstilphnnv|) . ' 
10 2-n-Dropoxvphenvl]-3-n-Dropvl-2.6rdihvdro-7H-Dvra2olo[4.3-d]pvrimidin-7-Qne 
Obtained as a white foam (52%) from tiie title compound of 
Preparation'52 and 1-methylpiperazine using the procedure of Example 1. 5 
(CDCI3): 0.96 (3H,t). 1.14 (3H,t), 1.75 (2H.m), 2.02 (2H.m), 2.26'(3H,s). 2.50 
'." ■ "(4H,m). 3.10 (6H;m), 3.75 (3H,s), 4;24 (2H,t), 5.67*; (2H,s). 6.86 (IH.s), 7.00 
15 (1H,s), 7.14 (IH.d). 7.82 (1H,d),„8.76 (IH.s). 10.60 (IH.s). LRMS: m/z.569 .. 
* (M+^)^ ' ' ' . " 

EXAMPLE 70 

5-[5-(4-Ethylpiperazin-1-ylsulphonyl)-2-n-proDoxyphenvl]-?-M- 
20 methvlimida2ol-2-vnmethyl-3-n-propvl-2.6-dihvdro-7H-pvrazolof4 ?,.( ^]. 
Dvrimidin-7.one 

Obtained as a white solid (70%) from the title compound of Preparation 
52 and l-ethylpiperazine using the procedure of Example 1. Found: C. 
56.67; H. 6.65; N, 18.54. C28H38NBO4S; 0.60 HjO requires C. 56.66; H. 6.66; 
25 N, 18.88%. 6 (CDCI3): 1.00 (6H.m), 1.16 (3H,t), 1.76 (2H,m). 2.03 (2H,m). 
2.40 (2H,q). 2.52 (4H,m), 3.10 (6H.m), 3.78 (3H,s), 4.23 (2H,t), 5.68 (2H,s). 
6.86 (IH.s). 7.00 (IH.s). 7.14 (IH.d). 7.84 (IH.d). 8.77 (IH.s). 10.60 (IH.s). 
LRMS: m/z 583 (M+1)*. 
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. FXAMPLE 71 

5-{5-[4-(2-Hvd rnY YPth\/IViDe ra2in-1-vlsulDhonvll-2-n-DroDOxvphenvlV2- 
n-m(^thylimida7ol-2-vn mPth yl-:^-n-propvl-2.6-dih'vdro-7H-pvr3zolof4.3-cn- 

5 pyrimidin-7-one 

Obtained as a white solid (31%) from th6 title compound of Preparation 
52 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 8 
(CDCI3): 0.98 (3H,t), 1.14 (3H.t), 2.74 (2H.m), 2.04 (2H,m), 2.32 (1H,s), 2.54 
(2H,t), 2.60 (4H.m). 3.12 (6H.m). 3.56 (2H,m). 3.76 (3H.s). 4.24 (2H.t). 5.66 

10 (2H.S), 6.84 (1H,s), 7.00 (IH.s). 7.15 (1H.d), 7.Q2 (IH.d). 8.75 (1H,s), 10.62 
(1H.S). LRMS: m/z599 (M+ir. 

FXAMPLE 72 

5-[5-(4-Carhamovlmethy lpi perazinTl-vlsulphonvn-2-n-propoxvphenvn- ' 
15 1-M-methvlimida7nl!-2-vnr T^pthyl-3-n-proPvl-2.6-dihVdro-7H-pvrazQlo[4.3-d1- 

pyrimidin-7-one ■ 

Obtained as a white solid (17%) from the title compound of Preparation 
51 and 1-carbamoylmethylpiperazine (Indian J. Chem., 1984, 2^, 650) using 
the procedure of Example 1. 5 (CDCI3): 1.00 (3H.t). 1.18 (3H,t), 
20 1.86 (2H,m), 2.00 (2H,m), 2.68 (4H.m), 2.92 (2H,t). 3.04 (2H,s), 3.14 (4H,m). 
3.78 (3H.S). 4.28 (2H,t). 5.37 (1H,s). 5.90 (2H.s). 6.66 (IH.s). 6.86 (IH.s). 
7.00 (IH.s), 7.18 (1H,d). 7.87 (IH.d). 8.84 (1H,s). 10.90 (IH.s). LRMS: m/z 
612(M+1)*. 

25 FXAMPLE 73 

9 -(3 5-DimethyliRnxa2ol- 4-yl1methvl-5-r5-(4-methvlpiperazin-1 - 
ylsulphonvn-2-n-pmnoxvphp n Yl]-.'^-n-DroPvl-2.6-dihvdro-7H-ovrazolof4.3-d1- 

pyrimidin-7-one 

Obtained as a white foam (34%) from the title compound of 
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Preparation 55 and 1-methyipiperazine using the procedure of Example 1. 
Found: C, 57.19; H. 6.37; N, 16.19. C28H37N7O5S; 0.35 H2O requires C. 
56.82; H. 6.42; N, 16.66%. 5 (CDCIj): 0.98 (3H,t). 1.14 {3H.t), 1.78 (2H.m). 
5 2.02 (2H.m), 2.16 (3H,s), 2.24 (3H.s), 2.35 (3H.s). 2.46 (4H,m), 2.90 (2H,t). 
3.57 (4H,m), 4.23 (2H,t), 5.28 (2H.s). 7.14 (IH.d). 7.80 (1H,d), 8.74 (1H,s). ' 
10.64 (1H,s). LRMS:m/2 584 (M+1)\ 

EXAMPLE 74 

10 5-{5-[4-f2-HvdroxvethvnD iperazin-1-vlsulDhonvl|-?. n-DroDoxvphPnyl}.7. 
(3.5-dimethvlisnxa7ol-4-vnmethvl-3-n-DroDvl-2.6-dihvdro-7H. pvra2olof4 3-ri]- 
Pvrimidin-7.one 

Obtained as a white solid (31%) from \he title compound of Preparation 
55 and 1-(2-hydroxyethyl)piperazine usin^ the procedure' of Example 1. ' 
15 Found: C. 55.98; H, '6.44; N. 15.50. CjgHagNyOgS requires C. 56.7.5; H, 6.4.1; 
N. 15.98%. 5 (CDCI3): 1.00 (3H,t). 1.15 (3H.t). 1.78 (2H,m), 2.04 (.2H.m). 2.18 
(3H,s). 2.32 (1H.S), 2.38 (3H.s). 2.54 (2H.t). 2.60 (4H,m), 2.90 (2H.t), 3.08 
(4H,m). 3.57 (2H.m). 4.26 (2H.t). 5.30 (2H,s), 7.18 (1H,d). 7.82 (1H.d), 8.77 
(1H.S). 10.65 (1H,s). LRMS; m/z 614 (M+ir. 

20 

EXAMPLE 75 

5-[2-Ethoxy-5- /4.methvlpiDerazin-1-vlsulDhonvnphenvl ].3-methyl-2-/2. 
methvlthia7nl-4.yl^methyl-2 6-dihvdrQ-7H-Dvrazolof4.3-d1nvrimiriin.7.nnp 

Obtained as a white solid (80%) from the title compound of Preparation 

25 57 and 1-methylpiperazine using the procedure of Example 1 . Found: C, 
52.52; H, 5.40; N, 17.54. C24H2SN7O4S2 requires C, 53.02; H, 5.38; N, 
18.03%. 5 (CDCI3): 1.60 (3H,t). 2.26 (3H,s). 2.48 (4H.m). 2.66 (3H,s). 2.68 
(3H.S), 3.10 (4H,mr4.36 (2H,q). 5.58 (2H,s), 6.92 (IH.s), 7.14 (IH.d), 7.82 
(1H.d). 8.80 (1H.S), 10.52 (1H.s). LRMS: m/z 544 (M+1)*. 

30 
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EXAMPLE 76 ' 
5-[5-M-Methylpipprazin-1- ylsulphonvh-2-n-DropoxvDhenvl]-2-f2- 
mf»thvlt>^ia7ol-4-vnmpthvl-3-n-Dropvl-2.fe-dihvdro--7H-pvr azalof4.3-d] pvrimidin- 

5 7-one , ' ' 

' Obtained as a white foam (43%) from the title compound of 

Preparation 58 and 1-methylpiperazine using the procedure of Example 1 . 

Found: C. 55.42; H, 6.13; N, 16.24. C27H35N7O4S2 requires C, 55.36; H. 6.02; 

N, 16.74%. 5 (CDCI3): 1.00 {3H,t), 1.15 (3H.t), 1.82 (2H.m), 2.04 {2H.m}. 2.27, 
10 (3H,s), 2.50 (4H.m). 2.70 {3H.s). 3.05 (2H.t). 3.10 .(4H,m), 4.24 (2H.t). 5.62 

(2H„s), 6.90 (IH.s), 7.16 (IH.d), 7.82 (1H,d), 8.78 (IH.s), 10.58 (1H,s). 

LRMS: m/z 586(M+ir. 

I 

!., . , . .. EXAMPLE 77 / • 

15 5-[5-(4-Methylpipprazin-1- vl.«?ulphQnvlV^-n-propoxvDhenvn-2-f1-methvl-- 
1.2>4-tri'azol-?^-yl^methvl-3 -n-pr"pv'-2.6-dihvdro-7H.Dvrazolof4.3-dlPvrirnidirt-7- 

one 

Obtained as a white solid (44%) from the title compound of Preparation 
60 and 1-methylpiperazine using the procedure of Example 1. 5 (CDCI3): 
20 1 .00 (SH.t), 1.16 (3H.t). 1 .82 (2H.m). 2.04 (2H.m), 2.27 (3H,s), 2.48 (4H,m). 
3.10 (6H;m). 4.02 (3H.s). 4.26 (2H.t). 5.70 (2H,s), 7.15 (1H,d). 7.84 (2H.m). 
8.76 (1H,d). 10.63 (1H.s). LRMS: m/z 570 (M+1)*. 

EXAMPLE 78 

25 5-[5-f4-Ethvlr i ppra7in-1-v lsulphonvn-2-n-proDoxvphenvn-2-(1-methvl- 
1 7 4-tria7nl-5-ynmethyl-:^-n-nroPv i-? fi-dihvdro-7H-Dvrazolor4.3-dlDvrimidin-7- 

Obtained as a white solid (83%) from the title compound of Preparation 
60 and 1 -ethylpiperazine using the procedure of Example 1 . Found: C, 54.76; 
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H, 6.36; N, 21.05. CjyHjyNgO^S; 0.50 HjO requires C. 54.71; H, 6.46; N. ' 
21.27%. 6 (CDCI3): 1.00 (6H,m). 1,15 (3H,t), 1.80,(2H,m). 2.04 (2H,m). 2.40 
(2H.q). ^.54 '(4H,m). 3.12 (6H,m)„ 4.02. (3H.s). 4.25 (2H'.t). 5.72 (2H,s). 7.13 
5 (1H.d),7.83 (1H,d). 7.85 (IH.s), 8.74 (IH.s). 10.62 (IH.s).' LRMS: m/z 584 

(M+1)*. 

EXAMPLE 79 , 

5-f5.(4-r2-Met hny\/f>thvnDiDera2ine-1-vlsulDhonvn-2-n-DroDoxvnhPnyl}. * 
io 2-n-methvl-1 2 4-tria2ol-5 -ynmethvl-3-n-DroDvl-2.6-dihvdro-7H-p yra2olof4 3- 
dl-Dvrimidih-7-one 

Obtained as a white solid (89%) from the title compound of Preparation 
60 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1. 
'Found: C. 54.36; H, 6.38; N, 20.15^ CseHjeNaOs^ requires C, 54.80; H, 6.41; 
15 N, ,20.54%. 5 (CDCI3): 1.00 (3H.t). 1.17 (3H.t). 1.80 (2H.m). 2.04 (2H.m), 2,58" 
(eA.m), 3.10 (4H.m). 3.30 (SH.s).' 3.43 (2H.t). 4.00' (3H,s). 4:26 (2H,t). 6.72 
(2H.S). 7,14 (IH.d), 7.83 (2H,m). 8.77 (1H.s). 10.63 (IH.s). LRMS: m/z 614 
(M+1)*. 

20 EXAMPLE 80 

5-f5-M-Ethylpipera2in-1-vlsulDhonvn-2-n-proDOXVDhenvl]-2-[1-f2- 
methoxyethylVI 2 4.triazol- S-yl]methvl-3-n-DroDvl-2.6-dihvdrQ-7H.p\/ra7nlr>- 
f4.3-d]pvrimidin.7-Qne 

Obtained as a white foam (68%) from the title compound of 

25 Preparation 65 and 1-ethyipiperazine using the procedure of Example 1. 

Found: C. 54.96; H. 6.59; N, 19.67. C29H41N0O5S requires C, 55.49; H, 6.58; 
N, 20.08. 6 (CDCI3): 1.00 (6H.m). 1.14 (3H.t). 1.80 (2H.m). 1.98 (2H.m). 2.37 
(2H,q), 2.50 (4H,m). 3.05 (6H.m), 3.26 (3H,s), 3.68 {2H,t). 4.20 (2H,t), 4.58 
(2H,t), 5.73 (2H,s). 7.10 (IH.d), 7.80 (2H,m). 8.73 (IH.s). 10.54 (IH.s). 

30 LRMS: m/z 628 (M+1)*. 
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FXAMPLE 81 

5-[5-M-Methvlpjppra7in-1-vls iilphonvlV2-n-DroDOxvDhenvn-2-f3-methvl- 
1 ? 4-triazol-5-vnmfi th yl-:^.n-prop yl-? 6-dih'vdro-'/H^Dvrazolof4.3-d1pvrimidin-7- 

5 one ■ . 

Obtained as a white solid (49%) from the title compound of Preparation 
72 and 1-methy1piperazine using the procedure of Example 1. 5 (CDCI3): 
1.02 (3H,t), 1.15,(3H.t), 1.86 (2H.m). 2.02 (2H.m), 2.27 (3H,s), 2.42 (3H,s). 
3.08 (4H.m). 4.24 (2H,t). 5.61 (2H.s), 7.12 (IH.d). 7.79 (1H,d). 8.76 (1H,s), 

10 10.65 (1H.S). LRMS: m/z 570 (M-H1)*. . . 

EXAMPLE 82 ' 

5-[2-Ethoxv-M^-mpthvlpipprazin-1-v lsulDhonvnDhenvn-2-(5-methvl- 
1.2.4-oxadi37ni-3rvnmeth Yl-'3-n-proDvl-2.6-dihvdro-7M-Pvrazolof4.3- • , . 

15 d] pyrimidin-7-one ' ' 

Obtained as a yvhite solid (47%) from the title compound of Preparation 

79 and 1-methylpiperazine using the procedure of.Example 1. Found: C, 

52.44; H, 5.63; N. 19.48. C25H32N8O5S; H2O requires C. 52.25; H, 5.96; N. 

19.50%. 5 (DMS0,6): 0.93 (3H.t). 1.34 (3H.t). 1.74 (2H,m). 2.12 (SH.s). 2.35 
20 (4H,m), 2.56 (3H,s). 2.90 (4H,m), 2.98 (2H,t). 4.20 (2H.q). 5.76 (2H,s). 7.36 

(1H,d). 7.81 (IH.d). 7.85 (IH.s). 11.80 (IH.s). LRMS: m/z 557 (M+1)*. 

EXAMPLE 83 

5.{?.FthQxv.5-f 4-(9.hyriroxvethvnoiDerazin-1-vlsulphQnvllDhenvlV2-(5- 
25 methvl-1.2.4-o vaH ia7nl-:^.vi^m pthvl-3.n.Dropvl-2.6-dihvdro-7H-Pvrazolor4.3- 

d] pyrimidin-7-one 

Obtained as a solid (56%) from the title compound of Preparation 79 
and 1-(2-hydroxyethyi)piperazine using the procedure of Example 1. Found: 
C. 53.15; H. 6.14; N. 17.98. C26H34N3O6S requires C. 53.23; H, 5.84; N. 
30 1 9.10%. 5 (CDCI3): 1 .03 (3H.t). 1 .63 (3H.t). 1 .88 (4H.m), 2.57 (4H.m). 2.65 
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(4H,m), 3.05 (2H,t). 3.12 (4H,m). 3.60 {2H,t), 4.38' (2H,q), 5.62 (2H.s). 7.16 
(IH.d). 7.83 (1H,d). 8.77 (IH.d). 10.61 (1H,s). LRMS: m/z 587 (M+l)*. 

5 • EXAMPLE 84 

2-f5-Methvl-1.2.4-oxadia2ol-3-vnmethvl-5-[5-M-methvlpippra7in.i. 
vlsulDhonvn-2-n-propoxvphenvl]-3-n-Dropvl-2.6-dihvdro-7H-pvrazolof4 3.ri]- 
pvrimidin-7-one . , 

Obtained as a white solid (91%) from the title compound of Preparation' 
10 76 and l-methyipiperazine using the procedure of Example 1. Found: C, 
54.43; H. 6-.06; N. 19.46. C26H34N8O5S requires C, 54.72; H, 6.01; N, 
19.64%. 5 (DMSOde): 0.94 (6H.m). 1.74 (4H,m), 2.15 (3H,s), 2.36 (4H,m), 
2.58 (3H,s), 2.90 (4H,m), 2.98 (2H,t), 4.12 (2H,t), 5.78 (2H,s), 7.'38 (IH.d), 
'" "7'.80 (iH',d);7.84 (IH.s). 11.79 (IHis). LRMS: m/z 571 (M+l)*. 

15 , ^ •• • . . '.. ' 

^ EXAMPLE 85 ' 

5-f5-(4.Ethylpip pra7in-1-vlsulDhonvn-2-n-Dropoxvphen vn-2-f5-methyl- 
1.2.4-oxadiazol-3-ynmethvl-3-n-propvl-2.6-dihvdro-7H-pvra7olof4 , .'^- 
d]pvrimidin-7-one 

20 Obtained as a white solid (70%) from the title compound of Preparation 

76 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 54.85; 
H, 6.16; N, 18.69. CzyHagNaOsS; 0.25 H2O requires C, 55.04; H, 6.24; N, 
19.02%. 8 (CDCI3): 0.98 (6H.m). 1.09 (SH.t). 1.83 (2H.m), 1.98 (2H,m). 2.37 
(2H.q). 2.49 {4H,m). 2.54 (3H.s). 3.00 (2H,t), 3.04 (4H.m). 4.20 (2H.t). 5.58 

25 (2H,s). 7.10 (IH.d), 7.78 (IH.d), 8.72 (1H,s). 10.53 (IH.s). LRMS: m/z 584 
(M)*. 
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, ■ ■ FXAMPLE 86 
5-{5-[4-f2~Hvd rny v^thvnpiD firazin-1-vlsulDhonvn-2-n-Dropoxvphenyl}-2- 
(5.methvl-1.2.4-oxad ifl7nl-.'^.vnmethvl-3-n-propvl-2.6-dihvdro-7H-Dvrazolo- 
5 [4.3-d]pyrimidin-7-one , 

Obtained as a white solid (86%) from the title compound o.f Preparation 
76 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. 
Found: C, 53.22; H, 6.00; N, 18.06. CzyHseNgOgS; 0.25 H^O; 0.10 
CH3CO2CH2CH3 requires C. 53.60; H. 6.12; N. 18.25%. .5 (CDCI3): 1.04 
10 (3H,t), 1.17 (3H.t), l.88(2H.m), 2.04 (2H,m), 2.30 (1H,s). 2.58 (5H,m). 2.61 
(4H,m), 3.05 (2H.t), 3.12 (4H.m). 3.60 (2H,m), 4.26 (2H.t). 5.63 (2H.s), 7.18 
(IH.d). 7.84 (1H,d). 8.79 (1H,s), 10.60 (1H,s).' LRMS: m/z 600 (1^1^. 



15 > ' FXAMPLE 87 ' 

2-Bfin7vi-5-[?-pthhyy-5-(4- methvlp?Derazin-1-vlsulDhohvnohenvl1-3-n- 
prQpyl-2.6-dihvdro-7H -pvra7niof4.3-dlPVrimidin-7-one 

Triethylamine (64 |al. 0.46 mmol). sodium formate (32 mg, 0.46 mmol) 
and tetrakis(t'riphenylphosphine)palladium(G) (17 mg. 0.015 mmol) were 

20 added to a stirred solution of the title compound of Example 88 (200 mg, 0.32 
mmol) in a mixture of acetonitrile (1.5 ml) and dimethyl sulphoxide (1.5 ml), 
under nitrogen, and the resulting mixture heated under reflux for 20 hours, 
then evaporated under reduced pressure. The residue was suspended in 
brine (1 0 ml) and the suspension extracted with ethyl acetate (30 ml in total). 

25 The combined extracts were dried (Na2S04) and evaporated under reduced 
pressure, then the residue purified by column chromatography on silica gel, 
using ethyl acetate:methanol;0.880 aqueous ammonia (94:5:1) as eluant, to 
furnish the title compound (84 mg) as a colourless gum. 5 (CDCI3): 0.95 
(3H.t), 1.62 (3H,t), 1.74 (2H,m), 2.30 (3H,s). 2.57 (4H.m), 2.90 (2H.t). 3.16 
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(4H,m), 4.39 (2H,q), 5,58 (2H,s), 7.10-7.36 (6H,m). 7.82 (1H.d). 8.78 (1H.s), 
10.60 (I.H.s). LRMS:m/z 551 (M+l)*. _ . 

5 EXAMPLE 88 ' 

2-(4-Bromoben2ylV5-[2-ethoxv-5-(4-methylpiDerazin-1-vlsulphonyh- ' 
phenyl]-3-n-propy)-2.6-dihydro-7H-pvrazolo[4.3-d]pvrimidin-7-onp 
Obtained as a white foam (57%) from the title compound of 
Preparatioh 89 and l-methylpiperazine using the procedure of Example 1. 
10 Found; C. 52.80; H, 5.38; N, 12.83. C28H33BrN^04S; 0.50 H^O requires C, 
52.64; H, 5.37; N,, 13.16%. 8 (CDCI3): 0.93 (3H.t). 1.60 {3H.t), 1.72 (2H,m), 
2.40 {3H.S). 2.64 (4H.m). 2.90 (2H,t). 3.22 (4H.m). 4:38 (2H.q), 5.48 (2H.s). 
7.04 (2H.d), 7.14 (IH.d), 7.44 (2H.d). 7.80 (IH.d). 8.76 (IH.s). 10.62 (1H,s). 

15 ' EXAMPLE 89 

2-(4-Bromoh pn7ylV5-{2-ethoxv-5-f4-r2-hvdroxvethvhpioerazin-1. 
vlsuiphonyl]phenyi}-3 -n-prQPvl-2.6-dihvdro-7H-Dvra20lof4.3-d]pvrimidln-7-Qne 

Obtained as a white foam (66%) from the title compound of 
Preparation 89 and 1-(2-hydroxyethyl)piperazine using the procedure of 
20 Example 1. Found: C. 52.13; H. 5.37; N, 12.42. CzgHasBrNgOsS; 0.50 H2O 
requires C, 52.05; H. 5.43; N, 12.57%. 5 (CDCI3): 0.97 (3H,t), 1.63 (3H.t), 

1.76 (2H,m), 2.68 (3H,m), 2.78 (4H.m). 2.86 (2H.t), 3.20 (4H.m). 3.66 (2H.m). 
4.39 (2H.q), 5.50 (2H,s), 7.10 (2H,d). 7.18 (1H.d). 7.46 (2H.d), 7.81 (1H,d). 

8.77 (IH.s). 10.64 (IH.s). LRMS: m/z 659 (M)* 

25 
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FXAMPLE 90 i ' 
2-(4-Carbam n vlhPn7vn-5- p-pthoxv-5-M-methvlDiDefazin-1- 
ylsiilphpnvnphenvn-:^-n-nrnpvl-2.fi -Hih>:^dro-7H-Dvrazolof4.3-dlDvrimidine-7- 

5 one , ' ' 

' Obtained as a white foam (28%) from the title compound of 

Preparation 92 and 1-methylpiperazine using the. procedure of Example 1. 

Found: C; 55.76; H, 6.04; N, 15.56. CzgHasNyOcS; 0.50 CHjClj requires C, 

55.78; H, 5.71; N, 15.44%. 6 (CDCI3): 0.93 (3H,t), 1.63 (3H,t). 1.76 {2H;m), , 
10 ,2.24 (3H.S), 2.46 (4H,m), 2.90 (2H.t). 3.08 (4H,m). 4.38 (2H.q), 5.59 (2H.s). 

,7.17 (IH.d), 7.25 (3H.m),7'.80 (3H.m). 8.78 (IH.s). 10.69 (IH.s). LRMS: m/z 

594 (M+1)\ 

. FXAMPLE 91 / . 
15 • 5-[2-Ethoxv-^-M-methvln ipprazin-1-vlsulDh'onvnphenvn-2-(4- 

niti:obe'nzylVr^-n-p rn pvl-2 (=^-Hihvrim-7H-Dvrazolor4.3-dbvrimidin-7-one^ ' 

Obtained as a yellow foam (82%) from the title compound of 
Preparation 96 and l-methylpiperazine using the procedure of Example 1. 
Found: C, 55.96; H, 5.54; N, 16.27. CzaHssNyOgS requires C. 56.46; H. 5.58; 
20 N.I 6.46%. 6 (CDCI3): 0.94 (3H.t), 1 .65 (3H,t). 1 .74 (2H,m). 2.27 (3H.s). 2.47 
• (4H.m),2.90 (2H.t). 2.10 (4H,m). 4.38 (2H.q). 5.64 (2H,s). 7.14 (IH.d). 7.35 
(2H.d). 7.82 (IH.d). 8.20 (2H.d). 8.78 (1H,s). 10.68 (1H,s). LRMS: m/z 596 
(M+1)*. 

25 FXAMPLE 92 

5-{2-Fthoxv-M^-/?-hvdroxypthvnpiDerazin-1-vlsulDhonvl1phenvlV2-(4- 
nitrnhpn7vlV3-n-pr np yl-? fi-dihv rirn-7H-Dvrazolof4.3-dlDvrimidin-7-one 

Obtained as a yellow oil (90%) from the title compound of Preparation 
96 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 
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Found: C, 54.83; H, 5.61; N, ^5.46.■ CsgHjsNjOy^; 0.50 HjO requires C, ' 
54.88; H. 5.72; N. 15.45%. 6 (CDCI3): 0.96 (3H,t).. 1.62 (SH.t). 1.74 (2H,m). 
. 2.30 (Ihfi.s). 2.55 (2H.t). 2.60 (4H,m). 2.90 (2H.|); .3.10 (4H.mj. 3.58 (2H.m), 
5 4.39 (2H.q). 5.64 (2H,s), 7.17 (1H.d). 7.33 (2H.d). 7.82 (iN.d). 8.20 (2H.d). 
'8.78 (1H.S), 10.70 (1H.S). 

EXAMPLE 93 

2-(4-Amino benzvn-5-[2-ethoxv-5-(4- methvlpiper azin-1.vlsulphnnyn- 
10 Dhenvl]-3-n-propvl-2.6-dihvdro-7H-Dvra2olof4.3-d]p yrifnidin-7-nnP 

■ Obtained as a colourless foam' (77%) from the title compound of 
Example 91 using the procedure of Example 52. Found: C, 58.51; H, 6.18; N, 
16.76. C28H35N7O4S; 0.50 H2O requires C. 58.52; H, 6.31; N. 17.06%; 5 

(CDCyr'O.SS (3H,t), 1.64 (3H,t). 1.72 (2H,m). 2.27 (3H,s), 2.48 (4H,m), 2.90 

15 (2H,t), 3.10 (4H,m), 3.69 (2H,s), 4.36 (2H,q), 5.43.(2H,s), 6.62 (2H.d), 7.06 
• {2H>d). 7.14 (IH.d). 7.80 (IH.d), 8.76 (1H.S). 10.58 (1H,s)p|bm. , 

EXAMPLE 94 

1-(N-Ethvlcarbamovlmethvn-5-[5-M-methvlDiperazin-1-vlsulDhonvn-2- 
20 n-propoxyphenyt]-3-n-propvl-1.6-dihydro-7H-ovrazolQf4.3-d]pyrimidin-7-one 
Obtained as a brown solid (40%) from the title compound of 
Preparation 102 and 1-methylpiperazine using the procedure of Example 1. 8 
(CDCI3): 1.01 (SH.t). 1.08 (3H,t). 1.18 (3H.t). 1.89 (2H.m). 2.04 (2H,m). 2.28 
(3H.S), 2.49 (4H,m). 2.97 (2H.t), 3.10 (4H.m). 3.29 (2H.m). 4.25 (2H,t). 5.23 
25 (2H,s). 6.14 (1H,s). 7.18 (IH.d). 7.86 (1H,d). 8.87 (IH.s), 10.95 (IH.s). 
LRMS: m/z 560 (M+1)*. 
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,■ FXAMPLE 95 

1-[N-r2-Methox yqthyhrarbamovlmethvn-5-r5-(4-methvlDiDera7in-1- 
ylsulpho'nvh-2-h-proooxv phfinvl]-3-h-DroDVl-1.6-'dihvdro-7H-DvrazolQf4 3-d]- 

5 pyrimidin-7-one 

Obtained as a white foam (63%) from the title compound of ' 

Preparation 103 and 1-methylpiperazine using the procedure of Example 1. 

Found: C. 54.60; H, 6.87; N, 16.02. CzyHasNyOgS requires C, 54.98; H, 6.67; 

N. 16.03%. 5 (GDCI3): 1.05 (3Hit), 1.20 (3H,t). 1.89 (2H,m), 2.04 {2H.m). 2.29 
10 (3H.S), 2.50 (4H,m). 2.98 (2H,t). 3.10,(4H,m). 3.33 (3H,s). 3.43 (4H,m), 4.29 

(2H,t), 5.28 (2H.S). 6.42 (IH.s). 7.18 (1H.d). 7.86 (IH.d). 8.88 (IH.s). 10.93 

(1H,s). LRMS: m/z 590 (M+l)'. 

. , ' FXAMPLE 96 , , ,, , , . . , 
15 5-f5-M-Methylp i pprazin-l -ylsulphonvn-2-n-DroDoxvDhenvl]-1- 
(■morphorm-4-ylr.arhorivlm pth vlV3-n.Dro pvl-1.6-dihvdro-7H-Dvrazolo[4.3- 

d ]pyrimidin-7-one 

Obtained as a beige solid (59%) from the title compound of 
Preparation 104 and l-methylpiperazine using the procedure of Example 1. 
20 Found: C, 54.25; H, 6.50; N, 14.72. CzsHagNyOgS; HjO requires C. 54.27; H. 
6.67; N, 15.82%. 5 (CDCI3): 1.02 (3H.t), 1.19 (3H,t). 1.88 (2H.m). 2.02 
(2H.m). 2.27 (3H.s). 2.50 (4H,m), 2.98 (2H.t). 3.12 (4H,m), 3.56 (2H,m), 3.62 
(2H.m). 3.73 (4H.m), 4.24 (2H.t). 5.45 (2H.s). 7.15 (1H,d), 7.83 (IH.d). 8.86 
(IH.s), 10.87 (IH.s). LRMS: m/z 602 (M+1)*. 

25 
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EXAMPLE 97 

5-[5-(4-Methylpiperazin-1-ylsulphonvn-2-n-DropoxvDhenvl]-1-[1S.- 
(morDhblin-4-ylcarbonynethyl]-3-n-propvl-1.6-dihvdro-7H-Dvra2Qlo- 
5 f4.3-d]pvrimidin-7-one 

Obtained as a white solid (61%) from the title compound of Preparatidn 
109 and 1-methyipiperazine using the procedure of Example 1. Found: C, 
55.16; H. 6.58; N, 15.39. C29H41N7O6S; 0.25 CHjClj requires C, 55.16; H, 
6'.57; N, 15.39%. 5 (CDCI3): 1.02 (3H,t). 1.20 (3H,t'), 1.79 (3H,d). 1.87 (2H.m), 
10 2.06 {2H,m). 2.28 (3H,s). 2.50 (4H.m). 2.98 (2H,t). 3.10 (4H.m). 3.48 (2H.m), 
3.64 (6H,m), 4.27,(2H,t). 6.16 (IH.q), 7.18 (IH.d). 7.84 (IH.d), 8.86 (IH.s), 
10.91 (1H,s). LRMS: m/z 616 (l\/l+ir- 

■ EXAMPLE 98 - ' ' ' ' 

15 5-[5-f4-Methylpiperazin-1-yl5ulphonyi)-2-n-proDoxvphenvl]-1-[1R- 
(morDholin-4-ylrarhQnvi^ethvn-3-n-DrODvl-1.6-dihvdrQ-7H-pvrazolof4 r^-d]- 
DVrimidin-7-nne 

Obtained as a cream foam (54%) from the title compound of 

* 

Preparation 1 12 and 1-methylpiperazine using the procedure of Example 1 . 
20 Found: C. 56.26; H. 6.91; N, 15.20. CzgH^iNyOgS requires C. 56.57; N, 6.71; 
N. 15.92%. 5 (CDCI3): 1.00 (3H,t). 1.20 (3H.t), 1.79 (3H.d). 1.87 (2H,m). 2.06 
(2H,m). 2.27 (3H.s). 2.56 (4H.m), 2.97 (2H,t), 3.10 (4H.m). 3.48 (2H.m). 3.64 
(6H.m), 4.27 (2H.t). 6.18 (1H,q). 7.18 (IH.d). 7.85 (IH.d). 8.89 (IH.s). 10.90 
(IH.s). LRMS:m/z616(M+1)*. 

25 

EXAMPLE 99 

5-[5-(4-Methylpiperazin-1-vlsulphonvl)-2-n-Dropoxvphenvl]-1-(2- 
morpholin-4-ylpthvn-3-n-oroDvl-1.6-dihvdro-7H-DvrazoiQ(4 3-d]Dvrimidin-7-Qpp 
Obtained as a white solid (41%) from the title compound of Preparation 
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■ 114 and 1-methylpiperazine using the procedure, of Example 1. 5 (CDCI3): 
1.00 (3H,t). 1.20 (3H,t), 1.86 (2H,m). 2,06 (2H,m), 2.28 (3H,s). 2.50 (BH.m), 
2.92 (4|H,m), 3.10 (4H.m)..3.60 (4H.my. 4.24 (2H.i). 4.68 {2H,t), 7.17 (I H.d). 
5 7.82 (1,H.d). 8.88 (1H,s). 10.84 ('iH.s). LRMS:'m/? 589 (lyi+ir. 

EXAMPLE 100 , 
5-[5-(4-Ethylpipera2in-1-vlsulphonvl'>-2-n-propoxvphenvl]-1-(2- 
rnorpholiri-4-ylethyn-3-n-Dropvl-1.6-dihydro-7H-pvrazolo[4.3-d]pvrimidiri^7-onq 
10 Obtained as a solid (36%) from the title compound of Preparation 1 14 

of 1-ethylpiperazine using <he procedure of Example 1. Found: C. 57.44; H, 
7.22; N. 15.86. C29H43N7O5S requires C. 57.88; H, 7.20; N, 16.29%. 8 
(CDCI3): 1.00 (6H,m), 1.18 (3H,t), 1.86 (2H,m). 2.04 (2H.m), 2.^0 (2H,q). 2.52 

.,.(8H,rTi),?.86 (2H,t), 2.90 (2H.t), 3.10 (4H,m), 3.60 (4H,m), 4.24 (2H.t), 4.70 

15 ■(2H,t). 7.16 (IH.d). 7.84 (IH.d), 8.86 (1H,s). 10.84 (1H,s). LRMS: m/z 603 . 
■(M;fi)*: • ' , ; , ' • ' 

EXAMPLE 101 

5-{5-[4-(2-Methnwftthvl^Di perazin-1-vlsulbhonvl1-2^n-DroDoxyphenyl}-1- 
.20 (2-morpholin-4-ylfithyn-3 -n-propvi-1.6-dihvdro-7H-DvrazolQf4.3-d ]pvrimidin-7- 

• one 

Obtained as a white solid (35%) from the title compound of Preparation 
1 14 and 1-(2-methoxyethyl)pipera2ine using the procedure of Example 1 . 
Found: C, 56.41; H. 7.11; N, 15.07. C30H45N7O6S: CSOHjO requires C. 
25 56.55; H. 7.21; N. 15.39%. 5 (CDCI3): 1.00 (3H.t), 1.20 (3H.t). 1.86 (2H.m). 
2.06 (2H,m). 2.50 (4H,m), 2.58 (4H,m), 2.86 (2H,t). 2.94 (2H.t), 3.10 (4H,m). 
3.28 (3H,s). 3.42 (2H.t), 3.60 (4H.m), 4.24 (2H,t). 4.70 (2H,t), 7.14 (IH.d). 
7.82 (1H,d), 8.84 (IH.s), 10.84 (IH.s). LRMS: m/z 633 (M+^)\ 
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■ EXAMPLE 102 

2-fN-Eth vlcarbamovlmethvn-5-f5-f4-methvlpiDera2in-1-Ylsulphnnyl)-7. 
n-DroDQXvphenyl] -3-n-propyl-2 6-dihvdro-7 H-Dvraz'olr)[4.3-d1nvrimi din.7-nno 
5 Obtained as a cream foam (61%) from the title compound of 

Preparation 105 and 1-methylpiperazlne using the procedure of Example 1. ' 
Found: C, 54.59; H, 6.62; N. 16.32. C26H37N7O5S; 0.70 H2O requires C, 
54.57; H. 6.76; N, 16.13%. 8 (CDCI3): 1.02 (3H,t), 1.10 (SH.t), 1.20 (3H,t), 
r.82 {2H,m). 2.07 (2H,m), 2.28 (3H,s), 2.50 (4H,m), 3.00 (2H,t), 3.1 1 (4H,m), 
10 3.29 (2H,m), 4.26 (2H,t), 4.99 (2H.s). 6.23 (IH.9), 7.17 (IH.d)'. 7.86 (1H,d). 
8.82 (1H.S), 10.72 (1H.s). LRMS: m/z 560 (M+ir. 

EXAMPLE 103 

2-fN-f2-Methoxvethvncarbamovlmethvl]-5-f5-(4-mPthylpiD6ra7in-1- ' 
15 vlsulphonyn-2-n-propoxyphenyl]-3-n-propyl-2.6-dihvdro-7H-Dvra7nln. • 

f4.3-d]pvrimidin-7-one 

Obtained as a cream foam (54%) from the title compound of 

Preparation 106 and 1-methylpiperazine using the procedure of Example 1. 

Found: C. 54.67; H. 6.69; N. 15.89. C27H39N7O6S requires C. 54.98; H, 6.67; 
20 N. 16.03%. 5 (CDCI3): 1.01 (3H,t). 1.17 (3H.t). 1.85 (2H.m). 2.04 (2H,m). 2.28 

(3H,s), 2.40 (4H,m), 3.00 (2H,t), 3.10 (4H,m), 3.30 (3H.s), 3.41 (4H.m). 4.26 

(2H.t), 5.01 (2H,s). 6.38 (1H,s). 7.17 (IH.d), 7.83 (1H,d). 8.82 (1H.s). 10.68 

(1H,s). LRMS: m/z 590 (M+1)*. 

25 EXAMPLE 104 

5-f5-(4-Methylpiperazin-1-vlsulDhonyn-2-n-DroDQxvphenvl]-2- 
(morDholin-4-vlcarbonvlmethylV3-n-Dropvl-2.6-dihvdrQ-7H-pvrazQiQ[4 , 3- 
dlDvrimidin-7-nne 

Obtained as a white foam (52%) from the title compound of 
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■ Preparation 107 and 1-methylpiperazine using the procedure of Example.1. 
Found: C, 54.74; H. 6.46; N, 15.72. CssHsgNAS; O.2O.CH2CI2 requires C, 
54.75; 1^. 6.42; N, 15.85%. 5 {CDCi3):'1.p2 (3H.t)!.l!l5 (3H,t), 1.90 (2H.m). 
5 2.02 (2H,m), 2.27 (3H,s), 2.49 (4H.m), 3.00 (2H.t)l 3.10 (4H.m). 3.65 (4H,m). 

' 3.72 (4'H.m), 4.24 (2H,t), 5.21 (2H,s), 7.1.5 (IH.d). 7.85 (IH.d). 8.81 (IH.s). 
10.58 (1H.S). LRMS: m/z602 (M+l)*. 

FXAMPLE 105 ' , 

10 5-[544-Methv|pippra7in-1- vlsuiphonvlV2-n-DroDoxvDhenvn-2-f1$- 
fmorpholin-4-ylr.flrhnnvhet hvl]-3-n-DroDvl-2.6-dihvdro-7H-pvrazolof4.3-d]- 

pyrimidin-7-one 

Obtained as a white foam (52%) from the title compound, of 

, Preparaliior; llO.and i-methyipiperazine using th§ f^rocedure of Example 1. 

is FoundiC, 54.57; H. 6.52; N. 15.15. CjgHniNyOeS; 0.36 CH^CIj requires C, , 

54.56; H. 6.51; N, 15.17%. 5 (CPCI3): 1.01 (3H,t).,1.i5 (3H,t). 1.82 (3H.d)-. ' 

1.88 (2H.m). 2.03 (2H,m). 2.26 (3H.s). 2.50 (4H.m). 2.98 (2H,m). 3.11 (4H.m). 

3.30 (2H.m), 3.48 (2H.m). 3.64 (4H.m). 4.27 (2H.t). 5.60 (IH.q). 7.16 (IH.d), 

7.83 (1H,d), 8.79 (IH.s). 10.64 (IH.s). LRMS: m/z616 (M+1)*. 

20 

FXAMPLE 106 

fi-[.';.M-Methvlp ipp r"7in-1-vl RiilphonviV2-n-DropoxvDhenvn-2-[1R- 
rmorphQrm-4.vi f;° rt ?o nv'^pthvn-3-n-DroDvl-2.6-dihvdro-7H-Pvra^QlQf4 . 3-d1- 
pyrinnidin-7-one 

25 Obtained as a yellow foam (54%) from the title compound of 

Preparation 113 and 1-methylpiperazine using the procedure of Example 1. 
Found: C, 55.55; H, 6.86; N, 15.18. C29H41N7O6S; 0.16 CH2CI2 requires C. 
55.65; H. 6.62; N. 15.58%. 5 (CDCI3): 1.01 {3H,t), 1.13 (3H,t), 1.82 (3H,d). 
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■ 1 .90 (2H.m). 2.03 (2H,m). 2.25 (3H,5). 2.47 (4H.m), 3.00 {2H,m), 3.09 {4H,m). 
3.30 (2H.m), 3.48 (2H,m), 3.66 (4H,m)..4.25 (2H.t), 5.59 (1H,q), 7.17 (IH.d). 
7.83 (Ihi.d). 8.80 (1H,s), 10.63 (IH.s). 'LRMS; m/2 616'(M-f^1)* 

; ■ ■ ' ■ ;. , ■ ■ 

EXAMPLE 107 

5-[5-(4-Methylpipera2in-1-ylsulphonvn-2-n-prODoxyphenvl]-2-r?- 
morDholin-4-vlethvn-3-n-propvl-2.6-dihvdro-7 H-Dvra7Qlf)[4.3-d]pvrimidin-7-nng> 
Obtained as a white solid (52%) from the title compound of Preparation. 
1-0 115 and l-methylpiperazine using the procedure of Example 1 . Found: 
C, 56.44; H, 7.16; N, 16.07.' C28H4iN7.05S; 0.50 H2O requires C, 56.36; H, 
7.09; N, 16.43%. 5 (CDCI3): 1.02 (3H.t), 1.12 (3H,t), 1.98 {2H,m). 2.02 
(2H,m), 2.28 (3H.s), 2.50 (8H,m), 2.98 (4H,m). 3.10 (4H.m). 3.66 {4H.m), 4.22 

•(2H,t),4..40(2H.t). 7.16 (1H,d). 7.82 <1H.d), 8.80 (flH.s); 10.56 (IH.s).' LRMS: 

15 m/2 589 (M+1)\ ' ' . 

: . • V ' ' , , . ■ . . ■ ■ 

EXAMPLE 108 

5-f5-M-EthvlpiDerazin-1-vlsulDhonvn-2-n-proDoyyp henvl1-?42-mnrphin- 
4-vlethvn-3-n-prnpvl-2 6.dihvdro-7H-Pvra2olof4 3-d1Pvrimiriin.7.nnP 

20 Obtained as a yellow oil (24%) from the title compound of Preparation 

115 and 1-ethylpipera2ine using the procedure of Example 1 . Found: C, 
57.04; H, 7.28; N, 15.46. C20H43N7O5S; 0.50 HjO requires C. 57.03; H. 7.26; 
N, 16.05%. 5 (CDCI3): 1.04 (3H.t), 1.14 (3H,t). 1.90 (2H,m). 2.04 (2H.m), 2.40 
(2H.q). 2.50 (8H,m), 3.00 (4H.m). 3.10 (4H.m). 3.68 (4H.m). 4.23 (2H.t), 4.40 

25 (2H.t). 7.14 (IH.d). 7.82 (IH.d). 8.80 (1H.s). 10.56 (IH.s). LRMS: m/2 603 
(M+1)*. 
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FXAMPLE 109 

5-{5-[4-(2-HvrirnyvPthvnD ipera2in-1-vlsulDhonvn-2-n-DroDoxvphenvl}-2- 
(2-mnrphnlin-4-vlethv l)-r^-n-propvl-2.6-dihvdro-7H-Pvrazolo[4.3-dlDvrimiclin-7-' 

5 one ■ 

Obtained as. a white solid (36%) from the title compound of Preparation 

115 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 

Found: C. 56.05; H, 7.02; N, 15.31. C29H43N7O6S requires C, 56.38; H, 7.02; 

N. 15.87%. 6 (CDCI3): 1.04 (3H.t), 1.14 (3H,t), 1.8,8 (2H,m), 2.04 (2H,m), 2.30 
10 (IH.s). 2.48 (6H,m). 2.60 (4H.m), 2.96 (4H,m), 3.10 (4H,m). 3.57 (2H,t), 3.70 

(4H,m), 4.24 (2H.t). 4.38 (2H,t). 7.17 (IH.d). 7.82 (IH.d), 8.80 (1H,s). 10.60 

(1H,s). LRMS:m/2 619(M+ir. 

FXAMPLE 110 . , , . ,^ , . . , 
15 ?,[?,M-Methylpippra7in-1 -vl^ethvl1-5-f5-M-methvlpiDerazin-1- 

ylsulphonylV7-n-propoxvp hf»nylV3-n.oroovl-2.6-dihvdro-7H-Pvrazolof4.3- ' 

d ]pyrimidin-7-one 

Obtained as a white foam (43%) from th$ title compound of 
Preparation 1 16 arid 1-methylpiperazine using the procedure of Example 1. 
20 Found: C, 56.20; H, 7.43; N. 17.78. C29H44NBG4S; 0.20 CH2CI2 requires C. 
56.38; H. 7.24; N, 18.14%. 5 (CDCI3): 1.02 (3H,t). 1.14 (3H,t). 1.86 (2H.m), 
2.02 (2H.m). 2.26 (3H.s), 2.30 (3H.s). 2.46 {8H.m), 2.58 (4H,m). 2.97 (4H,m). 
3.12 (4H,m). 4.20 (2H,t). 4.40 {2H.t). 7.14 (1H,d). 7.80 (IH.d). 8.80 (1H,s). 
10.55 (1H.S). LRMS: m/z 602 (M+1)*. 

25 

FXAMPLE 111 

5-[5-f4-Ethvlpippra7in-1-y l?^iilphonvn-2-n-oropoxvDhenvn-3-n-DroDvl-2- 
f2-pvrazol-1-vlethyl1-7 6-dihvd rn.7H-pvr3zolof4.3-dlDvrimidin-7-one 
Obtained as a white foam (45%) from the title compound of 
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Preparation 1 18 and l-ethylpiperazine using the procedure of Example 1 . 
Found: C, 57.62; H, 6.59; N, 19.05. C28H38N8O4S requires C, 57.71; H, 6.57; 
N. 19.23%. 5(CDCl3): 0.82 (3H,t), 0.98 (3H,t), l.tl (3H,t), 1.44(2H.nl), 1.98 
5 (2H.m). 2.38 (2H.m). 2.44 (2H.m). 2.48 (4H.m). 3.00 (4H.m). 4.20 (2H,t), 4.64' 
(2H.t). 4.76 (2H,t), 6.02 (IH.s). 6.86 (IH.s). 7.08 (IH.d). 7.54 (IH.s), 7.79 
(1H.m). 8.70 (IH.s). 10.69 (IH.s). LRMS: m/z 583 (M+1)\ 

EXAMPLE 112 

10 5-[5-(4-Ethyipiperazin-1-ylsulphonyl)-2-n-proDoxyphenVl]-3-n-propyl-2- 
r2-f1.2,3-tria2ol.1-vnethvl]-2 6-dihvdro-7H-pvra2 oiof4 3-d]pvrimidin-7-nnP 

Obtained as a white foam (57%) from the title, compound of 
Preparation 120 and 1-ethylpiperazihe using the procedure of Example 1. 
Found: C, 55.13; H, 6.44'; N, 21.41 . C27H37N9O4S requires C,' 55;56; H, 6.39; ' " 

15 N, 21.60%. 5(CDCi3):'0.82(3H,t), 0.96(3H,t). 1.14 (3H.t), 1.51 (2H,m), 2.00 
(2H,m), 2.38 (2H,m). 2.50 (4H,m), 2.58 (2H,t). 3.04 (4H.m). 4.20 (2H.t), 4.76 
(2H.t). 5.04 (2H.t). 7.15 (2H.d). 7.63 (IH.s), 7.80 (2H.d). 8.72 (IH.s). 10.58 
(IH.s). LRMS: m/z 584 (M+1)*. 

20 EXAMPLE 113 

5-[5-(4-Methylpiperazin-1-ylsulphonyn-2-n-propoxyphenyl]-3-n-propyl- 
2-f2-(1.2.4-tria2ol-1-vnethyl]-2.6-dihvdro-7H-Dvrazolof4.3-dlDvrimidin-7-nnP 

Obtained as a white solid (33%) from the title compound of Preparation 
122 and 1-methylpiperazine using the procedure of Example 1. Found: C, 
25 54.58; H, 6.24; N. 21.57. C26H35N9O4S requires C. 54.82; H. 6.19; N. 

22.13%. 5 (CDCI3): 0.86 (3H.t), 1.13 (3H,t), 1.55 (2H.m). 2.00 (2H.m). 2.24 
(3H,s). 2.46 (4H.m). 2.62 (2H.t), 3.08 (4H,m), 4.22 (2H,t), 4.70 (2H.t), 4.90 
(2H,t), 7.12 (IH.d), 7.66 (1H,s), 7.78 (IH.d). 7.92 (IH.s), 8.70 (1H,s), 10.60 
(1H,s). LRMS: m/z 570 (M+1)*. 
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FXAMPLE 114 > 
5-[5-(4-Ethvlpippra7in-1-vls ulDhonvl)-2-n-propoxvDhenvl1-3-n-prQpyl-2- 
[2-M 2 4jtria2ol-1-vl)pthyl1-2.6-dihvdro-7H-ovra20lof4.3-dlDvrimidin-7-one 

5 Qbtained as a white solid (37%) from the titli^ compqund of Preparation 

1 22 and' 1 -ethyipiperazine using the procesdure of Example 1 . Found: C, 
55.14; H, 6.37; N, 21.14. C27H37N9O4S requires C,. 55.56; H, 6.39; N, 
21.60%. 5 (CDCI3): 0.87 (3H,t), 0.98 (3H,m). 1.14 (3H,t), 1.57 (2H,m), 2.00 
(2H.m). 2.38 (2H.m). 2.50 {4H.m). 2.62 (2H,t), 3.05 (4H,m), 4.22 (2H,t), 4:68 

0 (2H.t), 4.88 (2H.t). 7.12 (IH.d). 7.66 (1H.s). 7.80 (IH.d). 7-92 (1H,s). 8.70 
(iH.s). 10.60 (1H.S). LRMS: m/z 584 (M+lf. 

FXAMPLE 115 

5^[5-(4-Ethvl pi ppfa7in-.1-v lRnlphonvlV2-n-DrQ£>bxvDhenvn-2-(2- 
15 nitrophenvn-3-n-pmpvl-2 R-dihvdro-7H -pvrazoiof4.3-dlDvrimidin-7-one 

\ Obtained as a yellow foarn (36%) from the title compound of ^ ' 
Preparation 123 and 1 -ethyipiperazine using the procedure of Example 1. 8 
(CDCI3): 0.90 (3H.t). 0.99 (SH.m). 1.11 (SH.t), 1.75 (2H.m). 2.02 (2H,m). 2.38 
(2H.m), 2.50 (4H.m), 2.85 (SH.t), 3.08 (4H.m), 4.20 (2H,t). 7.13 (1H.d). 7.58 
20 (1H,d), 7.74 (3H.m). 8.17 (IH.d). 8.82 (1H.s). 10.64 (1H.s). LRMS: m/z 610 
(M+1)*. • 

FXAMPLE 116 

2-f2-AminoDhepyl)-5-f5-f4-eth yloinera2in-1-vlsulDhonvn-2-n- 
25 propoxyphenyi]-:^-n-proDvl- 7fi-dihvdro-7H-Dvrazolof4.3-dlPvrimidin-7-one 

A stirred mixture of the title compound of Example 115 (622 mg, 1.02 
mmol). 10% palladium on charcoal (100 mg), ethanol (10 ml) and ethyl 
acetate (30 ml) was hydrogenated at 345 kPa (50 psi) and 50°C for 3 hours 
and then at room temperature for 18 hours. The resulting mixture was 
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filtered, then the filtrate combined with an ethyl acetate wash of the filter pad 
and evaporated under reduced pressure to afford the title compound (100%) 
as a white powder. 5 (CDCI3): 0.87 (3Hj),.0.98 (3H,m), 1.12 (3H,t), 1.70 
(2H,m), 2.01 (2H,q). 2.38 (2H,m), 2.48 (4H,m), 2.9d'(2H.t), 3.08 (4H.m). 3.92 
(2H,s), 4.23 (2H.t), 6.86 (2H,d), 7.13, (2H.d). 7.27 (1H,d). 7.81 (IH.d). 8.80 
(IH.s), 10.62 (1H.S). LRMS:m/2 580 (M+1)*. 

. EXAMPLE 117 ' • . 

5-f5-(4-Ethylpiperazin-1-vlsulDhonvlV2-n-proDoxvDhenvl]-2-(2- 
m.ethanesulphonamidophenvn-3-n-propyl'2.6-dihvdro>7H>Dvra2olo[4.3-d]- 
Dvnmidin-7-one 

Methanesulphonyl chloride (0.156 ml. 2.0 mmol) was added to a stirred 
• solution Of the title compound of Example 116 (583»»rng. 1.0 mmol) in pyridine 
(8 ml), under nitrogen, and the resulting solutiori stirred at 50°C for 18 hours., 
thenxevaporated under reduced pressure. The residue was partitioned ^ 
between ethyl acetate and water, then the separated organic phase washed 
with brine, dried (MgS04) and evaporated under reduced pressure. The 
resulting brown foam was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane:methanol (100:0 to 99:1 to 98:2 
to 97:3), to yield the title compound (32%) as a cream foam. Found: C, 
53.96; H. 6.01; N, 14.38. C30H39N7O6S2; 0.60 H2O requires C, 53.89; H, 6.06; 
N, 14.67%. 5 (CDCI3): 0.91 (3H.t), 1.01 (3H.t), 1.19 (3H,t), 1,75 (2H,m). 2.07 
(2H,m), 2.40 (2H.q), 2.53 (4H.m), 2.93 (2H.t). 3.07 (3H.s), 3.09 (4H,m), 4.29 
(2H.t), 7.16 (2H,m). 7.35 (2H,m), 7.57 (IH.t), 7.82 (2H,d), 8.80 (IH.s). 10.74 
(1H,s). LRMS:m/z658 (M+1)*. 
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, ■ FXAMPLE 118 

5-[5-(4-MethvlDirpra7in-1-visulphonvn-2-n-DroDoxvDhenvl]-2-(4- 
nitrophenvlV:^-n-propvl-2.fi -Hihvdro-7H-Dvrazolof4.3-dlDvrimidin-7-Qne 

Obtained as a yellow foam (63%) from the title compound of 
Preparation 124 and -l-methylpiperazine using the procedure of E^cample l. 6 
(CDCI3): 0.96 (3H,t), 1.16 (3H.t), 1.80 (2H,m), 2.05 (2H,m), 2.27 (SH.s). 2.49 
(4H,m), 3.10 (6H,m), 4.27 (2H.t), 7.18 (1H,d), 7.83 (2H,d), 7.86 (1H,d). 8.46 
(2H.d), 8.84,(1H.s), 10.75 (1H,s). LRMS: m/z 596 (M+l^.. 



10 



FXAMPLE 119 • 
2.(4-AminoDhpnyn-5-f5-(4 -methvlDiDerazin-1-vlsulDhonvn-2-n- 
propoxvphenvl]-3-P-prnpyl-2.6-dihvdro-7H-Dvrazolof4.3- d]pvrimidin-7-one 
Obtained as. a yellow foam (71%) from the title ,conripound of Example 
15 118 using the procedure of Example 116. 6 (CDCI3): 0.89 (3H,t), 1.16 (3H,t). 
1.78 (2H,m). 2.04 (2H.m), 2.27 (3H,s).,2.4g (4H,nn). 2.96 (2H,t). 3.10 (4H,mj, 
4.22 (2H.t), 6.76 (2H.d). 7.18 (IH.d), 7.29 (2H,d). 7.83 (IH.d), 8.82 (IH.s). 
10.59 (1H.S). LRMS:m/z566 (M+1)'. 

20 FXAMPLE 120 ' 

?-r4-Methap pgi il phnnam iHnphenvn-5-f5-(4-methvlDiDerazin-1 - 
ylsL]|phnnyiV?-n-propnyyphenvl1-3 -n-propvl-2.6-dihvdro-7H-pvrazolo[4.3-d]- 

pyrimidin-7-one 

Obtained as a yellow foam (55%) from the title compound of Example 
25 119 and methanesulphonyl chloride using the procedure of Example 117. 

Found: C, 53.05; H. 5.72; N, 14.94. C30H39N7O6S2; 0.20 H2O requires C. 

53.08; H, 5.71 ; N, 14.84%. 6 (CDCI3): 0.97 (3H.t), 1 .19 (3H,t). 1 .80 (2H,m). 

2.07 (2H.m), 2.30 (3H.s). 2.52 (4H.m). 3.02 (2H,t), 3.16 (7H,m), 4.28 (2H.t), 

6.90 (1H,d), 7.19 (1H,d), 7.42 (2H.d). 7.57 (2H.d). 7.85 (IH.d), 8.83 (IH.s), 
30 1 0.72 (IH.s)! LRMS:m/z644(M+1)'. 
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EXAMPLE 121 ■ * 
5-f5>M-Ethylpiperazin-1-ylsulphonvn-2-n-propQxvphenvl]-2-(4- 
nitrophet7ivlV3rn-propyl-2.6-dihvdro-7H-pvrazolo[4.3-d]pvrimidif1^7-np«=> 

obtained as a yellow solid (82%) from the title compound of 
^'reparation 124 and 1-ethylpiperazine using the procedure of Example 1. 6 
(CDCI3): 0.96 (3H.t). 1.16 (3H.t), 1.42 (3H.t). 1.80 (2H.m). 2.02 (2H.m). 2.24 
(2H,m). 2.44 (4H,m). 3.10 (6H,m). 4.31 (2H,t), 7.18 (IH.d), 7.80 (2H,d), 7.86 
(IH.d). 8.46 (2H,d), 8.88 (IH.s), 10.79 (IH.s). LRMS: m/z 610 (M+1)*. ' 

. .. ' EXAMPLE 122 

2-M-Aminophenyn-5-[5-M-ethvlDiDera2in-1-vlsulphnnyl).7-n. 
prODOXVDhenvl|-3-n-propvl-2.6-dihvdro~7H-Dvrazolof4 3-d]pyri midin.7.nnP 

Obtained as a white solid -(64%) from the title compound of Example 
1'21 using the procedure of Example 116. 5 (CDCI3'): 0.91 (3H,t), 1.16 (3H,t)„ 
1.4a(3H,t).'l.83 (2H,m), 2.05 (2H.m). 2.25 (2H,m). 2.49 (4H,m), 2.96 (2H,t); 
3.10 (4H.m). 4.28 (2H.t). 6.80 (2H.d). 7.18 (IH.d). 7.32 (2H.d). 7.83 (IH.d). 
8.86 (1H.S). 10.64 (1H.S). LRMS: m/z 580 (M+1)*. 

EXAMPLE 123 

2-(4-Ethanesulphonamidophenyn-5-[5-(4-ethvlpipera2in-1-vlsulphnnyl)- 
2-n-propoxvphenyl]-3-n-proDvl-2.6-dihydro-7H-pvrazolor4.3-d]pyrimidin-7-nn e 

Obtained as a pink solid (52%) from the title compound of Example 
122 and ethanesulphonyl chloride using the procedure of Example 117. 
Found: C, 55.07; H, 6.18; N, 14.39. C3,H4,N706S2 requires C. 55.42; H. 6.15; 
N, 14.59%. 8 (CDCI3): 0.96 (3H,t). 1.18 (3H.t), 1.42 (3H.t). 1.78 (2H.m). 2.02 
(2H.m). 2.42 (2H,m), 2.58 (4H,m), 3.02 (2H,t). 3.16 (4H,m), 3.20 (2H.m). 4.22 
(2H.t), 7.18 (2H,d). 7.43 (3H,m), 7.82 (2H.d). 8.80 (IH.s). 10.70 (IH.s). 
LRMS: m/z 672 (M+1)*. 
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. FX AMPLE 124 

fi-[B-f4-EthvlDippra7in-1.vls i]lphonvlV2-n-DroDoxvDhenvl]-3-n-prQDvl-2- 
[4.^prn p-7-ylRiilphonyimirin^phenvl l-2 fi-dihvdro-7H-pvra2olof4 3-dlpvrimidin.7- ' 

5 one ' ■ , 

Obtained as a. solid (28%) from the title compound of Example 122 and 
2-propanesulphonyl chloride using the procedure of Example 117. Found: 
C. 53.59; H, 6.15; N. 13.34. C32H43N7O6S2; 0.17 HjO requires C. 53.64; H, 
6.53; N, i3.68%..5(CDCl3): 0.92 .(3H.t); 1.03 {3H.t). 1.18 (3H,t), 1.42 (6H,m), 

10 1.78 (2H.m)! 2.07 (2H,m). 2.38 (2H.t), 2.57 (4H.m). 3.02 (2H,t). 3.16 (4H,m), 
3.38 (1H,m), 4.22 (2H.t), 7.18 (2H.d), 7.45 (3H.m). 7.80 (2H.d). 8.80 (IH.s), 
10.71 (1H,s). LRMS: m/z686(M+ir- 



■ EXAMPLE 125 ,. , , 

15 5.[fi-(4-Methvirippra7in-1- vlsiJiphonvn-2-n-oropo'xvphenvn-3-n-propvl- 
2-.pyrimidin-2-vi-? fi-<iihvd r r?-7H-pvra^o'"f4 3-cnDvrimidin-7-one 

Obtained as a white foam (40%) from the title compound of ' 
Preparation 125 and l-methylpiperazine using the procedure of Example 1. 8 
(CDCI3): 1.00 (3H,t), 1.18 (3H.t). 1.80 (2H.m). 2.06 (2H.m). 2.28 (3H.s), 2.50 
20 (4H,m), 3.13 (4H,m). 3.46 (2H.t). 4.26 (2H,t), 7.18 (IH.d), 7.40 (1H,m). 7.85 
(IH.d). 8.88 (IH.s). 8.92 (2H,m). 10.70 (IH.s). LRMS: m/z 553 {M+^)\ 

EXAMPLE 126 
?-r.vrlnhutvim « ?thyl-5.r2-etho yy-5.M-methvlDiDerazin-1- 
25 yi.sulphonvi^phpnvn-'^-n-nmDv l -? fi-HihvdrQ-7H-Dvrazolof4.3-dlDvrimidin-7-one 
Obtained as a white solid (84%) from the title compound of Preparation 
126 and 1-methylpiperazine using the procedure of Example 1. 5 (CDCI3): 
1.01 (3H,t), 1.60 (3H.t). 1.88 (6H,m), 2.08 (2H,m), 2.30 (3H,s). 2.52 (4H,m). 
2.98 (3H.m). 3.12 (4H.m), 4.33 (4H.m), 7.15 (IH.d). 7.81 (IH.d). 8.79 (IH.s). 
30 1 0.54 (IH.s)! LRMS: m/z 529 (M+1)*. 



J 
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EXAMPLE 127 

2- Cyclobutylmethyl-5--[5-(4-nriethvlpiDerazin-1-vlsulphonvlV2-n- 
proDoxvphenvl]-3-n>propvl-2.6>dihvdro>7H>pyra20lof4.3-d]pvrtmidin-7-nnP 

5 Obtained as a white foam (56%) from the trtle compound of • 

Preparation 127 and l-methylpiperazine using the procedure of Example 1. 
Found: C, 59.24; H, 7.01; N, 15.24. C27H3eN604S requires C, 59.76; H, 7.06; 
N, 15.44%. 5 (CDCI3): 1.04 (3H,t), 1.12 (3H,t), 1.90 (6H,m), 2.06 (4H,m). 2.30 
(3H.S), 2.50 (4H.m). 2.98 (3H,m), 3.12 (4H,m), 4.22 '{2H,t). 4.30 (2H,d), 7.14 
10 (1H,d), 7.80 (IH.d), 8.78 (IH.s). 10.54 (1H,s). LRMS: m/z 543 (M+1)\ 

EXAMPLE 128 

5-(5-f4-Methylpipera2in-1- vlsulbhonvn-2-n-DrQpQxy Dhenvl]-2-n. 
oxidQpyridin-2^vnmethvl- 3^n-DroDvl-2.6-dihvdro-7H^Dvra^olQ{4.3-d ]pvrimH ' 
15 one * " ' 

3- Chloroperoxybenzoic acid (50^55%; 152 mg, 0.44 mmol) was added 
to a stirred solution of the title compound of Example 6 (108 mg, 0.19 mmol) 
in dichloromethane (5 ml), under nitrogen, and stirring continued for 18 hours. 
The reaction mixture was diluted with dichloromethane (20 ml), washed 

20 successively with 5% aqueous sodium metabisulphite solution (20 ml). 10% 
aqueous potassium carbonate solution (20 ml) and brine (15 ml), then dried 
(MgSOJ and evaporated under reduced pressure. The resulting yellow foam 
was purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanoI: 0.880 aqueous ammonia (100:1:1 to 

25 100:3:1). to give the title compound (36 mg) as an orange solid. 5 (CDCij): 
1.00 (3H.t). 1.15 (3H,t), 1.79 (2H,m), 2.07 '(2H,m), 2.28 (3H,m), 2.48 (4H,m), 
3.00 (2H.t). 3.12 (4H,m), 4.27 (2H,t), 5.82 (2H,s), 6.79 (IH.d). 7.22 (3H,m). 
7.85 (1H,d). 8.30 (1H,d), 8.80 (IH.s). 10.66 (IH.s). LRMS: m/z 582 (M+1)^ 
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EXAMPLE 129 , ■ 
■ 5-[5-(4-Ethvlpiperazin-1-vlsulDhonylV2-n-proDOxvphenvl]-2-f1- 
oxidobyridin-2-yhmethyl-3-n-propyl-2.6-dihvdro-7H-'pyra2olof4 3-dlDvrimidinw 
5' one ■' ' ■ ' ' 

. Obtained as a yellow foam (63%) from the title compound of Example 
12 using the procedure of Example 128. Found: C, 57.04; H, 6.14; N, 15.80. • 
C29H37N7O5S; 0.25 CH2CI2 requires C, 56.95; H, 6.13; N, 15.89%. 5 (CDCI3): 
0.99 (6H,m), 1.19 (3H,t), 1.80 (2H,m). 2.02 (2H,m), 2.41 (2H.q), 2.5^ (4H.m), 
10 3.01 (2H,t), 3.09 (4H,m), 4.26 (2H.t). 5.80 (2H.s). 6.89 (1H,d), 7.20 (3H,m). 
7.83 (1H,d), 8.28 (IH.d), 8.80 (IH.s), 11.63 (IH.s). LRMS: m/z 596 (M+1)*, 

EXAMPLE 130 

3-Ethvl-5-[2-f2-methoxyethoxyV.5-(4-methvlDiperazin-1-vlsulphonvl^ 
15- (pyridin-2-yl)methyl-2.6-dihvdro-7H-pyrazoio[4.3-d]pyrimidin-7-on6 

, ^ Obtained as white foam (85%) from the title compound of Preparsitloni ' 

133 and l-methylpiperazine using the procedure of Example 1. Found:* 

C, 55.82; H,5.84; N.I 6.54. C27H33N7O5S; 0.75 H2O requires C. 55.80; H.5.98; 

N. 16.87%. 5(CDCl3): 1.30 (3H,t). 2.26 (3H,s). 2.48 (4H,m), 3.01 (2H.q). 3.10 
20 (4H.m). 3.58 (3H,s), 3.87 (2H.t), 4.42 (2H.t). 5.67 (2H.s). 7.07 (1 H,d). 7.14 

(IH.d), 7.20 (IH.m), 7.61 (1H.m). 7.81 (IH.d), 8.57 (IH.d), 8.70 (IH.s), 10.86 

(IH.s).. LRMS: m/z 569 (M+2)'. 

EXAMPLE 131 

25 3-Ethvl-5-(5-M-ethvlplDerazin-1-vlsulDhonvn-2-(2-methoxyethoxv^phftnyl]-?- 
fDvridin-2-vnmethvl-2.6-dihvdrQ-7H-pvrazolo(4.3-dlDvrimidin-7-nnP 
Obtained as a white foam (73%) from the title compound of 
Preparation 133 and 1-ethylpiperazine using the procedure of Example 1. 
Found: C,57.08; H, 6.04; N, 16.51. C28H35N7O5S; 0.50 HjO requires 
30 C,56.93; H. 6.14; N, 16.60%. 5(CDCl3): 1.01 (3H.t). 1.30 (3H,t). 2.39 (2H.q). 
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2.53 (4H,m), 3.01 (2H,q), 3.10 (4H,m), 3.59 (3H,s): 3.87 (2H,t), 4.41 {2H.t); 
5.68 (2H,s), 7.08 (1H,d), 7.15 (1H,d). 7.20 (1H,m), 7.61 (I H.m}, 7.82 (1H,d), 
8.57 (1H„id), 8.70 (IH.s), 10.85 (1M.s). LRMS: m;2,582 (M+1)*;- 

I ' 
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. PRFPARATION 1 
Fth yl 3-ethvl -1 H-pvrazole-S-carboxvlate 
Ethanoiic sodium ethoxide solution (21% w/w; 143 mi, 0.39 mol) was 

5 added dropwise to a stirred, ice-codled solution of.diethyi oxalate (59.8 ml, 
0.44 mol) in absolute ethanol (200 ml) under nitrogen and the resulting 
solution stirred for 15 minutes. Butan-2-one (39 ml, 0.44 mol) was then 
added dropwise, the cooling bath removed, the reaction mixture stirred for 18 
hours at roorp temperature and then for 6 hours at 40°C, then the cooling 

10 bath reintroduced. Next, glacial acetic acid (25 mj, 0.44 mol) was added 
dropwise, the resulting solution stirred for 30 minutes at 0°C, hydrazine 
hydrate (20 ml, 0.44 mol) added dropwise, then the reaction mixture allowed 
to warm to room temperature and maintained there over a period of 18 hours, 
before being evaporated under reduced pressure. The residue was 

15 partitioned between dichloromethane (300 mi) and water (100 ml), then the 
organic phase separated, washed With water (2 x 100ml), dried (NazSOJ and 
concentrated under reduced pressure to give the title compound (66.0 g). 6 
(CDCI3): 1.04 (3H,t), 1.16 (3H.t), 2.70 (2H.q). 4.36' (2H.q). 6.60 (IH.s). LRMS: 
m/z 169 (M+1)*. 

20 

PRFPARATION 2 
3-pthyl-1 H-Dvrazole-5-carboxylic acid 
Aqueous sodium hydroxide solution (10M; 100 ml, 1.0 mol) was added 
dropwise to a stirred suspension of the title compound of Preparation 1 (66.0 
25 g, 0.39 mol) in methanol and the resulting solution heated under reflux for 4 
hours. The cool reaction mixture was concentrated under reduced pressure 
to QB. 200 ml, diluted with water (200 ml) and this mixture washed with 
toluene (3 x 100 ml). The resulting aqueous phase was acidified with 
concentrated hydrochloric acid to pH 4 and the white precipitate collected and 
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• • * ' " -83- 
dried by suction to provide the title compound (34.1 g). 6 (DMSOde): 1.13 
(3H,t), 2.56 (2H,q). 6.42 (1H.S). 

5 PREPARATION 3 • 

4-Nitro-3~n-prQpvl-1 H-pvra20le>5-carbQyy lir arid 
Fuming sulphuric acid (17.8 ml) was added dropwise to stirred, ice- 
cooled fuming nitric acid (16.0 ml), the resulting solution heated to SO'^C, then 
3-n-propyMH-pyrazole-5-carboxylic acid (Chem. Pharm. Bull., 1984, 22, 
0 1 568; 1 6.4 g, 0. 1 06 mol) added portionwise over SO minutes whilst 

maintaining the reaction temperature below eC'C. The resulting solution was 
heated for 18 hours at 60°C, allowed to cool, then poured onto ice. The white 
precipitate was collected, washed with water and dried by suction to yield the 

title compound (15.4 g), m.p. 170-172^C. Found: C, 42,3S; H, 4.56; N, 21.07. * 

7 • • ' 

C7H9N3O4 requires C, 42.21; H. 4.55; N, 21:10%. 6 (DMSO^g): 0.90. (3H,t), 

1.64(2H.m), 2.83 (2H,nn). 14.00 (1H,s). . " 

PREPARATION 4 ' 

3-EthvM-nitrQ-1 H'pvrazole-5-carboxvlic acid 
Obtained from the title compound of Preparation 2, by analogy with 
Preparation 3, as a brown solid (64%). 5 (DMSOdg): 1.18 (3H,t), 2.84 (2H.m), 
13.72 (1H,s). 

PREPARATION 5 
4-Nitro-3-n-DroDyM H-pvrazole-5-carbQxamide 
A solution of the title compound of Preparation 3 (15.4 g, 0.077 mol) in 
thionyl chloride (75 ml) was heated under reflux for 3 hours and then the cool 
reaction mixture evaporated under reduced pressure. The residue was 
azeotroped with tetrahydrofuran (2 x 50 ml) and subsequently suspended in 
tetrahydrofuran (50 ml), then the stirred suspension ice-cooled and treated 
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With gaseous ammonia for 1 hour. VVater (50 ml) was added and the resulting 
mixture evaporated under reduced pressure to give a solid which, after 
trituratiof) with water and drying. by suction,. furnished the title compound 
6 (14.3 g). :m.p. 197-199°C. Found:"C. 42:35; H. 5.0t, N. 28.38. C7H10N4O2 
. requires C. 42.42; H, 5.09; N, 28.27%. 6 (DMSOog): 0.90 (3H,t), 1 .68 (2H,m), 
2.86 (2H,t), 7.68 (1H,s), 8.00 (1H.S). 

PREPARATION 6 ' • 

0. 3-Ethvl-4-nitro-1H-pyrazole-5-carhoxamiri<^ 

• . , Obtained from the title compound of Preparation 4, by analogy with 
Preparation 5, as a white solid (90%). 5 (DMSOde): 1.17 (3H,t), 2.87 (2H,m), 
7.40 (1H,s), 7.60 (1H,s), 7.90 (IH.s). LRMS: m/z 185 (M+1)\ , 

» 

5* PREPARATION 1 ' 

\ * * 4>Amino-3-n>propvl-1H-pvrazole-5-carboxamiriP 

A stirred mixture of the title compound of Preparation 5 (10.0 g, 0,050 
mol), 10% palladium on charcoal (1.5 g) and ethanol (400 ml) was 
hydrogenated for 18 hours at 345 kPa (50 psi) and 50°C. then filtered. The 

0 filtrate was combined with an ethanol wash (200 ml) of the filter pad and then 
evaporated under reduced pressure to give an orange solid which, on 
crystallisation from ethyl acetate:methanol, afforded the title compound (6.8 g) 
as a white solid, m.p. 196-20rC. Found: C. 48.96; H, 6.98; N. 32.08. 
C7H12N4O; 0.25 H2O requires C, 48.68; H, 7.30; N. 32.44%. 8 (DMSO^e): 
0.88 (3H,t), 1.55 (2H.m). 2.46 (2H.t), 4.40 (2H.s). 7.00 (1H,s), 7.12 (I H.s). 
12.20 (1H,s). 
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PREPARATION 8 
4"AminO'3-ethyl-1H-pvrazole-5-carbQxamiHp 
Obtained from the title compound of Preparation 6, by analogy with 
5 Preparation 7, as a brown solid (80%). 5 (DMSO^jg'): 1.08 {3H,t), 2.45 (2H.q), 
4.50 (1H.S). 6.88 (IH.s). 7.10 (1H,s). 7.26 (2H,s)." LRMS: m/z 155 (M+1)\ 

PREPARATION 9 

4-(2-n-PropoxvbenzamidoV3-n-DropvMH>pyrazole-5-cRrboxamirip 
10 A solution of 2-n-propoxyben2oyl chloride (57.6 g, 0.291 mol) in 

dichloromethane (5Q ml) was added dropwise to a stirred, ice-cooled 
suspension of the title compound of Preparation 7 (35.0 g, 0.208 mol) in dry 
pyridine (350 ml) and the resulting mixture stirred for 18 hours at room 
temperature, then evaporated under reduced pressure' The residue was 
15 azeotroped with toluene (2 x 100ml) and the'resulting brown solid tnturated 
with ether (100 ml) to give the title compound- (83.0 g) as a beige solid. 
5 (CHjOH,^): 0.92 {3H.t). 1.14 (SH.t), 1.65 (2H.m). i;94 (2H.m). 2.80 (2H.t). 
4.20 (2H.t). 7.08 (IH.m). 7.18 (IH.d), 7.52 (1H.m);8.04 (IH.d). LRMS: m/z 
331 (M+1)*. 

20 

PREPARATION 10 
3-Ethvl-4-(2-n-DrQpoxvbenzamidoV1H-pvrazole-5-carhr>yamiWp 
Obtained from the title compound of Preparation 8. by analogy with 
Preparation 9, as a beige solid (68%). 5 (DMSOdg): 0.93 (3H.t), 1.12 (3H,t), 
25 1.86 (2H,q). 2.71 (2H,m). .4.15 (2H.t). 7.06 (IH.m). 7.20 (1H.d). 7.20 (IH.s). 
. 7.40 (IH.s), 7.50 (1H,m). 7.92 (IH.d), 10.20 (IH.s). LRMS: m/z 317 (M+1)*. 
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PREPARATION 11 ' ' ■ • 

4-f2-Ethoxyhf?n7amidoV3-n-propvl-1H-Dvrazole-5-carbr>xamiriP 
Ot|tained from the title compound' of Preparation 7 and 2- 
5 ethoxybenzoyi chloride, by analogy with Preparation 9, as a white solid 
. (64%), ni.p. 209-21 rC. Found: C, 60.73;. H. 6.41; N, 17.80. C16H20N4O3 
requires C, 60.74; H, 6.37; N. 17.71%. 5 (DMSOde): 0.82 (3H.t), 1.42 (3H,t), 
1.56 (2H,m), 1.75 (2H,t), 4.27 (2H,q), 7.07 (1H,m), 7.22 (2H,m), 7.52 (2H,m). 
8.00 (1H,d), 10.40 (1H,s), 12.96 (1H,s). 
10' . 

,■ . ' preparation 12 

, ■5-(2-n-ProDOxvphenvn-3-n-Dropvl-1.6-dihvdro-7.H- 
pyrazolof4.3-d]pyrimidin-7-one > 
Po'tassium t-butoxide (93.0 g, 0.832 moi) was added portionwise to a 
15 Stirred solution of the title compound of Preparation 9 (83.0 g, 0.25 mol) in . 
' . propSin-2-ol (800 ml) under nitrogen and the mixture' heated for 18 hour^ 
under reflux, then allowed to cool. Water (100 ml) was added, to produce a 
homogeneous solution which was acidified to pH 6 with 2M hydrochloric acid. 
The resulting white precipitate was collected and dried by suction to provide 
2G the title compound (37.4 g). Found: C, 65.36; H. 6.49; N, 17.99. C17H20N4O2 
requires C; 65.37; H, 6.45; N, 17.94%. 6 (CDCI3): 1.05 (3H,t), 1.16 (3H.t), 
2.00 (4H.m). 3.04 (2H,t). 4.20 (2H,t). 7.07 (1H,d), 7.16 (IH.m), 7.48 (1H.m), 
8.52 (IH.d). 11.30 (IH.s), 12.25 (1H,s). LRMS: m/z 313 (M+1)*. 

25 PREPARATION 13 

3-Ethyl-5-(2-n-DroDOXvphenvn-1.6-dihvdro-7H-pvrazolo[4.3-dlpvrimidin-7-one 

Obtained from the title compound of Preparation 10. by analogy with 
Preparation 12, as a white solid (85%). 6 (DMSO^e): 0.95 (3H,t), 1.15 (3H,t), 
1.72 (2H.m), 2.84 (2H.q), 4.03 (2H.t), 7.06 (1H,m). 7.15 (IH.d), 7.44 (IH.m), 
30 7.72 (IH.d), 11. 83(1 H,s),1 3.64(1 H,s). LRMS: m/z 299 (M+1)\ 
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PREPARATION 14 ' 
5-62-EthoxvDhenvlV3-n-DroDvl-1.6-djhvdro-7H-Dvra7oln[4 3-'d]pyrimiHin.7.rino 

Obtained from the title compound of Preparation 11, by analogy with 
Preparation 12, as a white solid (88%), m.p. 199-20'1°C. Found; C, 64.44; H, 
6.19; N. 18.44. C,6Hi8N402 requires C, 64.41; H, 6.08; N, 18.78%. 5 
(CDCI3): 1.08 (3H,t), 1.65 (3H.t), 1.98 (2H,m), 3.04 '(2H,t), 4.36 (2H.q). 7.10 
(1H,d), 7.20 (1H.m), 7.50 (IH.m). 8.57 (1H,d). 11.36 (IH.s), 11.88 (.1H,s). 

PREPARATION 15 ' 

Alkylation of 5-(2-alkoxyphenylV3-alkvl-1.6-dihvdro-7H- 
pyrazolo[4.3-d]pvrimidin-7-ones 
Five general procedures, methods A to E, have been employed for the 
N-alkylation of the title compounds of Preparations'|l2, li3 and 14. In several 

cases, both the N1- and N2- ison:iers can be isolated from the same reaction. 

• \ * . ■ 

Method A 

The alky! halide (2.75 mmol) was added to a stirred suspension of the 
pyrazolo[4,3-d]pyrimidinone substrate (2,5 mmol) in 1M aqueous sodium 
hydroxide solution (7.25 mmol) under nitrogen and the reaction mixture 
heated for 72 hours at 50°C. then allowed to cool. The resulting mixture was 
extracted with ethyl acetate (2 x 25 ml) and the combined extracts dried 
(MgS04) and evaporated under reduced pressure to furnish the crude 
product, which was purified by column chromatography on silica gel. 

Method B 

A 60% w/w dispersion of sodium hydride in mineral oil (0.39 mmol) was 
added to a stirred, ice-cooled solution of the substrate (0.39 mmol) in 
anhydrous tetrahydrofuran (8 ml) under nitrogen. After 1 hour at 0°C. the 
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alkyi haiide (0.43 mmol) was added and the reaction mixture heated for 24 
hours at 45°C. then allowed to cool. The resulting mixture was evaporated 
under reduced pressure and the residue partitioned between ethyl acetate (40 
5 ml) and brine (30 ml). The organic phase was separated, dried (MgS04) and ' 
evaporated under reduced pressure to afford the crude product, which was , 
purified by column chromatography on silica gel. 

Method C 

10 A 2M solution of sodium bis(trimethylsilyl)amide in tetrahydrofuran (2.2 . 

mmol) was added dropwise to a stirred, ice-cooled solution of the substrate (2 
mmol) in anhydrous tetrahydrofuran (8 mi) under nitrogen and the solution 
stirred for 1 hour at 0°C before being cooled to -70^C. The alkyI haiide (2 
mmol) was then added, the cooling bath removed and.the, resulting solution. 

15 stirred for 24 hours at rdom temperature, then evaporated under reduced 
pressure. The residue was partitioned .between ethyl acetate (40 ml) and 
aqueous sodium bicarbonate solution (30 ml), then the organic phase 
separated, dried (MgS04) and evaporated under reduced pressure to yield 
the crude product, which was purified by column chromatography on silica 

20 gel. 

Alternatively, a 0.5M solution of potassium bis(trimethylsilyl)amide in 
toluene may be used, with anhydrous toluene as solvent, and the alkylation 
conducted at about 40^C for 20 hours. 

25 Method D 

A solution of the substrate (4.8 mmol), the alkyI haiide (4.8 mmol) and 
Aliquat (TM) 336 (150 mg) in dichloromethane (80 ml) was added to stirred 
1M aqueous sodium hydroxide solution (15 mmol) under nitrogen. The 
biphasic mixture was vigorously stirred for 72 hours at room temperature, 
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then the aqueous phase was separated and extracted with ethyl acetate (2 x 
25 ml). The extracts were combined with the organic phase and this solution 
dried (MgS04) and evaporated under reduced pressure to give the crude 
5 product, which was purified by column chromatography on silica gel. 

Method E 

Triphenylphbsphine (177 mmol) and the alkanol (1.77 mmol) were 
added to a stirred solution of the substrate (1.60 mmol) in anhydrous 
0 tetrahydrofuran (10 ml). The resulting solution wafe cooled to -S^^C and diethyl 
azodicarboxyiate (1.77 mmol) added dropwise. then the reaction mixture 
allowed to warm to room temperature, stirred for 18 hours and evaporated 
under reduced pressure. The residue was partitioned between ethyl acetate 
(30 ml) and water (30 ml), then the organic phase separated, combined with ^ 
5 an ethyl acetate extract (50 ml) of the aqueous phase, dried (Na2S04) and 
evaporated under reducfed pressure to yield the crude product, which was 
purified by column chromatography on silica gel. 

PREPARATION 16 
3-Ethvl-5-(2-n-pr QpoxvDhenvn-1-(Dvridin-2-vnmethvl.l 6-dihvdro-7H. 
pyra2olof4.3-d]pvrimidin-7-one 
Obtained as a white foam (15%) from tfie title compound of 
Preparation 13 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B. 5 (CDCI3): 1.18 (3H,t). 1.43 (3H.t). 2.00 (2H.m), 3.02 (2H,q). 
4.18 (2H,t), 5.95 (2H.s), 7.03 (2H,m), 7.16 (2H,m), 7.46 (1H,m), 7.60 (1H,m). 
8.52 (IH.d), 8.58 (1H.d). 11.20 (1H.s). LRMS: m/z 390 (M+lT- 



wo 98/49166 



PCT/EP98/02257 

« 



, -90- 

PREPARATION 17 .« ' 

5-(2-n-PropoxyphenylV:^-n-propvl-1.-rpvridin-2-vnmethvU1.6-dihY rirn- 
, 7H-pvrazolo[ 4.3-dlDvrimidin-7^one' 
5 Obtained as a white foam (22%) from the title compound of 

Preparation 12 and 2-chloromethylpyridine, using the procedure of 
Preparation 15D. 5 (CDCI3): 1.01 (3H,t), 1.17 (3H,t),'l.90 {2H,m), 2.00 
(2H.m). 2.99 (2H,t). 4.20 (2H,t). 5.96 (2H.s), 6.99 (1H.d), 7.05 (IH.d). 7.17 
(2H,m), 7.44 (1H,m), 7.60 (IH.m), 8.54 (IH.d), 8.59 (IH.d), 11.20 (IH.s). ' 
10. LRMS: m/z404 (M+1)*. 

PREPARATION 18 
3-Ethvl-5-(2-n-proDOXvphenvn-2-(pvridin-2-vnmethvl-2 fi-dihydrn- 

. :,, . 7H-pvrazoio[4.3-dlpvrimidin-7rf-6ne ■ 

15 Obtained as a white solid (22%) from the' title compound of Preparation 

'• , 13 aiqd 2-chloromethylpyridine, using the procedure, of Preparation 15B. ' 

A yield of 43% may be achieved, using the procedure of Preparation 
15C. 5 (CDCI3): 1.12 (3H.t). 1.30 (3H,t). 1.99 (2H.m). 3.00 (2H,q), 4.17 (2H,t). 
5.68 (2H,s), 7.00-7.14 (3H,m). 7.20 (1H,m). 7.42 (1H,m), 7.60 (1H,m). 8.40 
20 (1 H.d). 8.58 (1 H,d). 10.87 (1 H.s). LRMS: m/z 390 (M+1)*. 

PREPARATION 19 
5-f2-Ethoxvphenvn-3-n-Drop vl-2-(pvridin-2-vnmethvl-2 .6-dihvdrn- 
7H-Dvra20lor 4.3-d'|pvrimidin-7-onfi 
25 Obtained as a' white foam (59%) from the title compound of 

Preparation 14 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B. 5 (CDCI3): 0.98 (3H,t), 1.60 (3H,t). 1:76 (2H.m). 2.98 (2H,t), 
4.30 (2H,q), 5.70 (2H,s). 7.06 (2H,m), 7.15 (IH.m), 7.22 (1H,m), 7.44 (1H.m). 
7.62 (1H,m), 8.41 (IH.d), 8.59 (IH.d), 10.90 (IH.s). LRMS: m/z 390 (M+1)*. 



30 
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PREPARATION 20 ' 
5-(2-n-PropoxvDhenvl^-3-n-propvl-2-(Dvridin-2rVh methvl-?fi.Hil^y r ^|-^ . 
I 7H.pvrazbl9f4.3-dlD'vrimidin-7.nnP 
5 Obtained as a white foam (54%) from the title compound of 

Preparation 12 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B. 5 (CDC!,); 0.98 (3H,t), 1.16 (3H,t), 1.77 (2H,m), 2.00 
(2H.m). 2.99 (2H.t), 4.19 (2H.t), 5.74 (2H,s), 7.04-7.16 (1H,m), 7.20.(1H,m). 
7.44 (1H.m). 7.64 (1H,m), 8.41 (IH.d). 8.59 (IH.d). 10.90 (IH.s). LRMS: m/z * 
id 404 (M+l)*. 

PREPARATION 21 

5-(2-n-PrQpoxyphenvlV3-n'prQpvl-2-(pvridin-3-vnmethvl^2.6-dihydrQ- 
' *' ' 7H-pyr3Zolo[4.3-dipyrimidin-t-onfi 
15 Obtained as a cream foam (32%) from the title compound of , \ * 

Preparation 12 and 3-chloromethylpyridine, using tHe procedure of • 
Preparation 15B. 5 (CDCI3): 0.98 (3H.t), 1.14 (3H,t). 1.78 (2H,m), 2.00 
(2H,m), 2.92 (2H.t). 4.19 (2H.t), 5.58 (2H,s). 7.04 (1H,d). 7.14 (IH.m), 7.24 
(1H.m). 7.43 (IH.m). 7.48 (IH.m). 8.40 (1H,d), 8.59 (2H.m). 10.91 (1H,s). 
LRMS: m/2 404(M+ir. 

PREPARATION 22 
4-r2>PhenvlethenvnDvridazine 
Zinc chloride (820 mg, 6 mmol) was added to a stirred mixture of 
benzaldehyde (6.11 ml, 60 mmol) and 4-methylpyridazine (2.83 g, 30 mmol) 
and the resulting mixture heated for 20 hours at ISO'^C. The cool reaction 
mixture was partitioned between dichloromethane (40 ml) and 2M aqueous 
sodium hydroxide solution (20 ml), then the organic phase separated, 
combined with a dichloromethane extract (80 ml) of the aqueous phase, dried 
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(Na2S04) and evaporated' under reduced pressure. The residual pale brown 
oil was purified by column chromatography on silica gel, using 
dichlorom€thane:methanol (99:1) as eluant, to give the title compound (3.65 
5 g) as a pale brown solid. Found: C,' 78.95; H. 5.52; N, 15.39. CisHioN. 

requires C, 79.10; H. 5.53; N, 15.37%. 8 (CDCI3): 6.96 (1H,d), 7.45 (5H,m), ■ 
7.55 (2H,m), 9.12 (1H,d), 9.30 (1H,s). LRMS: m/z 183 (M+1)\ 

PRFPARATION 23 ' 
10 3-(2-Phenvlethienvlbyridazine 

Obtained as a solid (59%) from 3-methylpyridazine, using the 
procedure of Preparation 22. 8 (CDCI3): 7.12 (IH.d), 7.34 (3H,m), 7.56 
(2H,d), 7.72 (1H,d). 8.37 (IH.s), 8.50 '(IH.s), 8.60 (1H,s). LRMS; m/z 183 
(M+1)\ ■• ••• . ' 
15 ' ' ■ : • ' 

PREPARATION 24 • ' 
4-f2-Phenvlethenyl)pyrimidrne 
Obtained as a solid (77%) from 4-methylpy'rimidine, using the 
procedure of Preparation 22. 8 (CDCI3): 7.06 (IH.d). 7.36 (4H.m), 7.58 
20 (2H.m). 7.92 (IH.d), 8.69 (IH.d). 9.14 (1H,s). 

PRFPARATION 25 
4-Hyrlrnxymethylpyridazine 
Ozone was bubbled through a stirred solution of the title compound of 
25 Preparation 22 (3.60 g, 0.02 mol) in methanol (150 ml) at -10°C. After 30 
minutes the mixture was purged with nitrogen, sodium borohydride (750 mg, 
0.02 mol) added portionwise and the resulting solution stirred for 2 hours at 
room temperature. The reaction mixture was acidified with 2M hydrochloric 
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acid, then basified with 0.880 aqueous ammonia solution and evaporated 
under reduced pressure. Purification of the residue by column 
chromatography on silica gel, using an eliition gracjient of dichloromethane: 
methanol (98:2 to 96:4). provided the title compound (1.64 g) as a tan- 
coloured solid. Found: C, 54.26; H, 5.42; N, 25.01. .CsHgNsO requires C, 
54.54; H, 5.49; N, 25.44%. 8 (CDCI3): 3.12 (1H,s), 4.82 (2H,s), 7.54 (1H,d), 
9.12 (1H,d). 9.16 (1H,s). LRMS:m/z 111 (M+ir. , 

_ PREPARATION 26 

3- Hvdroxvmethvlpvrldazine • 

Obtained as a solid (76%) from the title compound of Preparation 23, 
using the procedure of Preparation 25. 6 (CDCI3): 3.66 (1H,s), 4.'92 (2H,s), 
' 7'.48 (2H.m), '9.06 (1 H,d). , ' 

^ PREPARATION 27 ' . 

4- HvdroxvmethvlDvrimidine 

Obtained as a yellow solid (83%) from the title compound of 
Preparation 24, using the procedure of Preparation 25. 5 (CDCI3): 2.88 
(1H,s). 4.78 (2H.S), 7.36 (IH.d), 8.72 (IH.d). 9.18 (1H,s). 

PREPARATION 28 
3-Chloromethvlpyrida2ine hydrochloride 
Thionyl chloride (3.05 ml. 42 mmol) was added to ah ice-cooled flask 
containing the title compound of Preparation 26 (920 mg, 8 mmol) and the 
reaction mixture stirred for 45 minutes at room temperature, then evaporated 
under reduced pressure. The residue was azeotroped with toluene (40 ml) to 
furnish the crude title compound (1.4 g) as a brown solid, which was of 
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sufficieht purity for generating the free base required for use in subsequent 
alkylation reactions. 6 (DMSOde): 4.98 (2H,s). 7.80 (1H,m), 7.90 (1H,d),.8.19 
(1H,s). 9.22 (1H.d). 

5 ' ■ • . ' 

PREPARATION 29 
3-Ethvl-5-(2-n-pr0D0xvphenvn-2-(pvridazin-3-vnmethvl-?.6-dihvdro- 
7H-pvrazolo[4.3-d]pyrimidin-7-one 
Obtained as a foam (28%) from the title compounds of Preparation 13 
10 and Preparation 28 (free base), using the procedure of Preparation 15C. 5 
(CDCI3): 1.13 (3H.t), 1.34 (3H,t), 2.00 (2H.m). 3.08 (2H,q), 4.18 (2H.t), 5.88 
(2H.S), 7.04 (IH.d), 7.11 (iH.m), 7.46 (3H,m), 8.40 (1.H,d), 9.15 (IH.d), 10.92 
(IH.s). LRMS: m/z 391 (M+1)*. 

■ . ., ■• • ■ ■ , ■ ■ • - I 

15 ' ' PREPARATION 30 ' 

5-(2-n-Propox vnhenvn-3-n-Droovl-2-(Dvridaziri.3-vnmethvl-? R- 
dihydro-7H-pyrazolof4.3-d]pyrimidin-7-one 
Obtained as a cream foam (25%) from the'title compounds of 
Preparation 12 and Preparation 28 (free base), using the procedure of 
20 Preparation 15C. 6 (CDCI3): 0.93 (3H.t), 1.10 (3H,t), 1.73 (2H,m), 1.98 
(2H.m). 2.99 (2H,t), 4.16 (2H.t). 5.84 (2H,s). 7.00 (1H.s). 7.08 (IH.m). 7.41 
(3H,m). 8.38 (IH.d). 9.12 (IH.d), 10.90 (IH.s). LRMS: m/z 405 (M+1)*. 

PREPARATION 31 

25 5-f2-n-Propoxvphenvn-3-n-propvl-2-(pvridazin-4-vnmethyl- 
2.6-dihvdro-7H-pvrazolo[4.3-d]pvrimidin-7-one 
Obtained as a gum (13%) from the title compounds of Preparation 12 
and Preparation 25, using the procedure of Preparation 15E. Found: C, 
65.19; H, 5.99; N, 20.69. C22H24N6O2 requires C, 65.33; H. 5.98; N, 20.78%. 
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6 (CDCI3): 0.99 (3H,t), 1.13 (3H,t), 1.85 (2H,m), 1.98 (2H,m), 2.92 (2H,t), 4.15 
{2H,t). 5.7,7 (2H.S), 7.02.{1H,d). 7.12 (IH.m). 7.35 (IH.d), 7.44 (IH.m), 8:48 
(1H,d). 9.10 (IH.d). 9.16 (IH.s). 11.29 (1H,s). LRMS: m/z 405 (M-H)*. 

PREPARATION 32 

5-(2-n-Propoxyphenyl)-3-n-propvl-2-(pyrimidin-4-ynmethvl-2 , fi- 
dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-onp 
Obtained as a white solid (9%) from the title compounds of Preparation 
12 and Preparation 27, using the procedure of Preparation 15E. 6 (CDCI3): 
0.96 (3H,t), 1.12 (3H.t). 1.76 (2H,m). 2.0o'(2H,m), 2.94 (2H.t), 4.16 (2H,t), 
5.61 (2H.S). 6.98 (IH.d), 7.05 (IH.d). 7.10 (1H,m). 7.46 (IH.m). 8.40 (IH.d), 
8.64 (IH.d). 9.18 (1H,s), 10.94 (1H,s). LRMS: m/z405 (M+1)*. 

PREPARATION 33 
24(2.4>DichlorQpvrimidin-5-vnmethvn-5-(2>n-DropQxyphfin\/lv-^,n- 

prQpyl-2.6'dihvdro-7H>pyrazolof4.3]pvrimidin-7-nnfi 
Obtained as a. yellow foam (40%) from the title compound of 
Preparation 12 and 2.4-dichloro-5-chloromethylpyrimjdjne (Annalen, 1966, 
6S2. 119), using the procedure of Preparation 15B. 5 (CDCI3): 0.97 (3H,t), 
1.07 (3H.t). 1,80 (2H.m), 1.98 (2H,m), 2.95 (2H.t), 4.14 (2H,t). 5.57 (2H.s). 
7.00 (IH.d). 7.10 (1H,m), 7.46 (1H.m), 8,13 (1H,s). 8.39 (1H.d), 10.95 (IH.s). 
LRMS: m/2 474(M+1)*. 

PREPARATION 34 
5-(2-n'PrQpoxyphenvlV3'n-propvl-2-(pvnmidin-5-vhmethyl>9 fi. 
dihydro-7H'pvrazolo{4.3-dlDvrimidin-7>Qne 
The title compound of Preparation 33 (523 mg. 1.1 mmoi) was added 
to a solution of triethylamine (3.0 ml. 21.5 mmol) in ethanol (25 ml), followed 
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by 10% palladium on charcoal (150 mg). and the niixture hydrogenated for 1 
hour at 276 kPa (40 psi) and room temperature, then filtered. The filtrate was 
combined with an ethanoi wash (50 ml) of the filter pad and then evaporated 
5 under reduced pressure. The residue was suspended in water (15 ml) and 
the mixture extracted with ethyl acetate (50 ml), then the extract was dried 
.(Na2S04) and concentrated under reduced pressure. The residue was 
purified by column chromatography on silica gel, using dichtoromethane: 
methanol (98:2) as eluant, to afford the title compound (243 mg) as a cream • 
10. foam. 5 (CDCis): 0.96 (3H.t), 1.06 {3H,t), 1.79 (2H,m). 1.99 (2H,m), 2,93 
(2H,t), 4.13 (2H,t), 5.51 (2H,s). 7.01 (IH.d), 7.09 (IH.m), 7.43 (1H,m). 8.38 
(IH.d), 8.63 (2H,s), 9.15 (1H,s), 10.91 (1H,s). LRMS: m/z 405 (M+1)'. 

. : , , PRFPARATIQN 35 " ' 

15 3-Fthyl-5-(2-P-p rn pnxvDhenvn-2-(pvrazin-2-vnmethvl-2.6- 
': , \ ' riihydro-7H-pvrazolof4.3- d1pvrimidiri-7-one ■ , 

Obtained as a foam (46%) from the title compound of Preparation 13 
and 2-chloromethylpyra2ine (J. Org. Chem., 1973, 3S. 2049), using the 
procedure of Preparation 15B. 5 (CDCI3): 1.08 (3H,t), 1.34 (3H,t), 1.96 (2H,t), 
20 3.06 (2H.q). 4.14 (2H.t). 5.66 (2H.s), 7.00 (1H,d), 7.08 (IH.m). 7.42 (1H,m), 
8.37 (IH.d), 8.46 (1H,s). 8.50 (2H.s). 10.84 (1H,s). LRMS: m/z 391 (M+1)*. 

PRFPARATION 36 
5-(2-n-ProDovyphpnvlV3-n -prnpvl-2-(pvra2in-2-vnmethvl-2.6- 
25 riihydro-7l-l-pvrazolof4.3-dlDvrimidin-7-one 

Obtained as a cream foam (25%) from the title compound of 
Preparation 12 and 2-chloromethylpyrazine (J. Org. Chem., 1973, 3S, 2049), 
using the procedure of Preparation 15B. 5 (CDCI3): 0.97 (3H,t), 1.08 (3H,t), 



wo 98/49166 



PC.T/EP98/02257 



1.78 (2H,m). 1.98 (2H.m), 2.99 (2H.t), 4.16 (2H.t),' 5.66 (2H,s), 7.01 (1H,d). 
7.10 (IH.m), 7.41 (IH.m), 8.39 (1H,d), 8.44 (1H,s)..8.50 (2H.s), 10.85 (IH.s). 
LRMS; m/z405 (M+ir. 

; ' I 

I ' 

PREPARATION 37 
4-(2-EthoxvbenzamidoV3-methvl-1H-pvrazolp-S-r.arboxamiriP 
Obtained from 4-amino-3-methyl-1H-pyra2ole-5-carboxamide (J. Org. 
Chem., 1956, 21, 833) and 2-ethoxyben2oyl chloride, by analogy with 
Preparation 9, as a white powder (83%). 8 (DMSOje): 1.44 (3H,t), 2.28 
(3H,s). 4.28 (2H,q). 7.06 (1H,m), 7.19 (2H,m), 7.48 {2H.m), 8.00 (IH.d), 10.46 
(1H,s), 12.88 (IH.s). LRMS: m/2 289 (M+1)*. 

I 

■■' ' ■ PREPARATION 38 

I I 

. 47(2-Methoxvben2amidoV3-n-DroDvl-1 H-Dvra7n le-5-carhnyqrni r1ft 
^ Obtained from the title compound oif Preparation 7 and 2- • 
methoxybenzoyi chloride, by analogy with Preparation 9, as a white powder 
(55%). 8 (DMS0,6): 0.84 (3H.t), 1.55 (2H.m). 2.79 (2H,t). 4.00 (3H.s). 7.08 
(1H,m). 7.20 (IH.d). 7.28 (1H.s). 7.44 (IH.s). 7.54 (IH.m), 10.62 (IH.s). 
LRMS: m/z 303 (M+1)*. 

PREPARATION 39 
5-(2-EthoxvDhenyn-3- methvl-1.6-di hvdro-7H-py razolof4 3-dlDvrimidin.7-nnp 
Obtained from the title compound of Preparation 37, by analogy with 
Preparation 12, as a white solid (92%). 5 (DMSOds): 1.30 (3H,t), 2.40 (3H.s), 
4.12 (2H,q), 7.05 (1H,m), 7.14 (1H.d), 7.46 (IH.m). 7.68 (IH.d). 11.90 (IH.s). 
13.68 (1H,s). LRMS: m/z 271 (M+1)*. 
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' pF^pP^RATION 40 
fi-r^-MPthnvynhenviy'^-n-propvl-l fi-riihvdro-7H-Dvrazolof4.3-dlDvrimidin-7- 

one 

5 Obtained from the title compound of Preparation 38, by analogy with 

Preparation 12. as a white solid (71%). 5 (DMSO^e): 0.92 (3H,t), 1:76 (2H,m).' 
2.80 (2H,t). 3.85 (3H,s). 7.08 (1H,m). 7.17 (1H,d), 7.49 (lH,m), 7.64 (1H,d). 
11.47-11.94 (IH.br), 13.69-13.94 (IH.br). LRMS: m/z 285 (M+l)*. 

10 PRFPARATIQN 41 ■ 

5-f?-MethoxvDh pn YlV3-n-DroP Yl-i-(pvridin-2-vnmethvl-1.6-dihvdro-7H- 
p yra7nio[4.3 -ri]pvrimidin-7-one 
Obtained as a white crystalline solid (38%) from the title compound of 
Preparation 40 and 2-chloromethylpyridine, using the procedure of 
15 Preparation 15D. Fo'un'd: C. 67.00; H. 5.60; N. 18.49. C21H21N5O2 requires 
C;67.18; H,5.64; N, 18.65%. 5 (CDCy^ 1.01.(3H.t), 1.90 (2H.m), 2.98 (2H.t). 
4.03 (3H,s). 5.96 {2H.s), 6.99 (IH.d). 7.05 (IH.d), 7.16 (2H.m). 7.47 (IH.m), 
7.59 (IH.m). 8.48 (IH.d). 8.58 (IH.d), 10.88 (IH.s). 

20 PRFPARATIQN 42 

fi.r?-FthnwphenY l)-'^-mpthvl-2-(nvridin-2-vnmethvl-2.6-dihvdro-7H- 
pyp7nln[4 3-d]nvrimidin-7-Qne 
Obtained as a white foam (21%) from the title compound of 
Preparation 39 and 2-chloromethylpyridine. using the procedure of 
25 Preparation 15B. Found: C, 65.30; H. 5.08; N, 18.79. C20H19N5O2: 0.30 H2O 
requires C, 65.49; H, 5.39; N, 19.09%. 6 (CDCI3): 1.59 (3H,t). 2.57 (3H,s), 
4.28 (2H.q), 5.66 (2H.s). 7.08 (3H.m). 7.20 (1H,m), 7.44 (IH.m), 7.62 (IH.m), 
8.42 (IH.d), 8.59 (1H,d). 10.88 (IH.s). LRMS: m/z 362 (M-1)\ 



wo 98/49166 PCT/EP98/02257 



-99- . 
PREPARATION 43 
5- (2-Methoxvphenv.n-3-n-DroDvl-2-(Dvridin-2-ynmethvl-9 fi.dihvdm-7H- 
pvrazolof4.3-dlDvrimidin-7-9p<=> 
Obtained as a white crystalline solid (29%)' from the title compound of 
Preparation 40 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B, Found: C, 66.93; H, 5.61; N, 18.61. C2iH2iN50, requires 
C,67.18; H,5.64; N,18.65%. 6 (CDCU): 0.96 (3H.t), 1.76(2H,m), 2.98 {2H.t), 
4.03 (3H.s),'5.68 (2H.s). 7.05 (2H.2xd), 7.16 (IH.m). 7.21 (IH.m). 7.46 
(IH.m), 7.62 (1H,m). 8.41 (IH.d), 8.58 (IH.d), ip'.78 (IH.s). LRMS: m/z 376 
(M+1)'. . • 

. PREPARATION 44 

5-f5-f4-t-ButnxYr.a rbonvlpiperazin-1-vlsLilphonvn-2-n^propc)yYphenvl]-3-n- 
propvl-2-(Dvridin-2-vnmethvl-2.6-dihvdro-7H-Dvr azoiof4 3-ri1pvrimidin-7-nnP 
Obtained as a solid (60%) from the title compound of Preparation 20 
and l-t-butoxycarbonylpiperazine, using the procedure of Example 1. 6 
(CDCI3): 0.96 (3H.t). 1.15 (3H,t), 1.40 (9H,s). 1.76 (2H.m). 2.04 (2H.m). 2.98 
(2H.t), 3.03 (4H.m), 3.52 (4H,m), 4.26 (2H,l). 5.70 (2H.s). 7.06 (1H,m), 7.16 
(IH.d). 7.21 (IH.m). 7.62 (IH.m), 7.82 (IH.d). 8.58 (1H.d), 8.78 (1H.s). 10.60 
(1H,s). LRMS: m/z 652 (M+1)*. 

PREPARATION 45 
3-Methoxy-2-methylpvridine 
A stirred solution of 3-hydroxy-2-methylpyridine (1.0 g. 9.2 mmol). 
phenyltrimethylammonium bromide (2.2 g, 11 mmol) and sodium methoxide 
(550 mg. 1 1 mmol) in dimethylformamide (10 ml) was heated under reflux for 
3 hours, then the cool reaction mixture washed with water (40 ml) and 
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extracted with ether (3 x 40 ml). The combined extracts were dried (Na2S04) 
and evaporated under reduced pressure, then the residue purified by column 
chromatography on silica gel, using hex'ane: ethyl aCetate (1:1)* as eluant, to 
5 give the title compound (190 mg) as a solid. 5 (CDCI3): 2.34 (3H,s), 3.68 
Uh.s), 6.93 (2H,m), 7.94 (1H,d). LRMS: m/z 124 (M+1)\ 

PREPARATION 46 
2-Chloromethyl-3-methoxypvridinfi • 
10 The title compound of Preparation 45 (190 mg, 1.5 mmol) was added 

to a stirred solution of benzamide (5 mg, 0.4 mmol) in dichloromethane (2 ml) 
and the mixture heated to reflux temperature. Trichloroisocyanuric acid (190 
mg, 0.82 mmol) was added portionwise, then the reaction mixture stirred 
uoder reflux for 3 -hours, allowed to cool and treated with* water (2 ml) and 
15 50% aqueous potassium hydroxide solution (3 ml). The separated aqueous 
■ . pha^ was washed with dichloromethane (3x10 mf) and the combined^ 
organic solutions dried (Na2S04) and evaporated under reduced pressure to 
yield the title compound (180 mg) as a colourless oil. 6 (CDCI3): 3.91 (3H,s), 
4.76 (2H,s), 7.25 (2H,m). 8.20 (1H,d). LRMS: m/z 158 (M+1)*. 

20 

PREPARATION 47 
1-(3-MethQxypyridin-2-vhmethvl-5-(2-n-DrQDOxvphen vlV3-n-prnpyl- 

1.6-dihydro-7H-pvra2olo[4.3-d]pyrimidin-7-onf; 
Obtained as a white solid (4%) from the title compounds of Preparation 
25 12 and Preparation 46, using the procedure of Preparation 15B. 5 (CDCI3): 
0.98 (3H,t), 1.12 (3H.t), 1.83 (2H,m), 1.97 (2H,m), 2.92 (2H.t), 3.80 (3H,s), 
4.16 (2H,t), 5.96 (2H,s). 7.00 (IH.d), 7.10 (3H,m). 7.41 (1H,m), 8.01 (IH.d), 
8.48 (1H,d). 11.08 (IH.s). LRMS : m/z 434 (M+l)*. 
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PREPARATION 4fi 

2-f3-Methoxypyr idin-2-vl)methyl-5-f2-n-DropQ , xvnhenvlV:^-n-proDv|-2 fi- 
dihydro-7H-pyra2olo[4.3-d]pvrimidin-7-onf? ■ 
Obtained as a white solid (78%) from the title compounds of 
Preparation 12 and Preparation 46, using the procedure of Preparation 15B. 
5 (CDCI3): 0,98 (3H,t), 1.06 (SH.t), 1.78 (2H,m), 1.95 (2H,m), 2.97 (2H,t), 3.83 
(3H,s), 4.12 (2H,t), 5.66 (2H,s). 6.99 (1H,d)„ 7.06 (1H,m). 7.18 (2H.m), 7.39 
(1H,m), 8.06 (IH.d), 8.38 (IH.d). 10.70 (I.H.s). LRMS: m/z 434 (M+l^. 

PREPARATION 45 

2-(6-Pivaloylaminopyridin-2-yhmethyl-5-f2'n-DropoxvDhenvh-3-n>prQpyU 
2.6-dihvdro-7H-pyrazolo[4.3-d]pvrimidin-7-onf^ 
Obtained as a white solid (78%) from the title compound of Preparation 
12 and 2-bromomethyl-6-pivaioylaminopyricline (Chem. Lett.. 1995,. 61), using 
the procedure of Preparation 15B. 5 (CDCI3): 0.99 (3H.t). 1.12 (3H,t), 1.36 
(9H,s). 1.79 (2H.m). 2.00 (2H.m). 2.95 (2H.t). 4.18 (2H.t). 5.55 (2H,s), 6.70 
(1H,d). 7.04 (IH.d). 7.12 (1H.m). 7.43 (IH.m). 7.61 (IH.m). 7.96 (IH.s). 8.16 
(IH.d). 8.40 (IH.d). 10.90 (IH.s). LRMS: m/z 503 (M+1)*. 

PREPARATION 50 

1-f6-Pivaioylaminopyridin-2-vi^methyl-5-f2-n-propoyvDhenyn-3-n-Dropyl- 
1 6-dihvdro-7H-Dvrazolof4.3-dlDvrimidin-7-nnq 
Obtained as a white solid (12%) from the title compound of Preparation 
12 and 2-bromomethyl-6-pivaloyiaminopyridine (Chem. Lett., 1995. 61), using 
the procedure of Preparation 15B. 6 (CDCI3): 1.00 (3H.t). 1.16 (3H,t). 1.32 
(9H.S). 1.90 (2H,m), 2.00 (2H,m). 2.98 (2H,t). 4.17 (2H.t). 5.80 (2H,s), 6.70 
(IH.d). 7.05 (IH.d). 7.14 (1H.m). 7.46 (1H,m), 7.59 (IH.m). 7.99 (1H.s), 8.12 
(IH.s). 8.52(1H.d), 11.22 (IH.s). LRMS: m/z 503 (M+1)*. 
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PRFPARATIQN 51 .' ' 
1-n-Methvlimidazol-2-vl^mpthvl-5r(2-n-Dr0D0xvphenvn-3-n-:proDvl-1 6- 

I dihvdrQ-7H-pvra2olof4.3-d]pvrimidln-7-'Qne ' '■ 

.' 1,1 
5 Obtained as a white solid (21%) from the title'compound of Preparation 

12 and the free base of 2-chloromethyl-1-methyiimida2ole hydrochloride (J. 

Chem. Soc, 1957, 3305), using the procedure of Preparation 15B. 8 (CDCU): 

1.00 (3H,t), 1.18 (3H,t), 1.86 (2H,m), 2.02 (2H,m), 2:92 (2H,t). 3.70 (3H,s). 

4.19 (2H,t), 6.04 (2H,s), 6.82 (1H,s), 7.05 (IH.d). 7.16 (IH.m), 7:46 (1H,m'), 

10^ 8.50 (1H,d), 11.26 (1H,s). LRMS:m/z 407 (M+1)*. 

PRFPARATIQN 52 
2-n-Methvlimida7ol-2-vnmethvi-5-(2-n-DroDoxvDhenvn-3-n-prQpvl- 

• :.. . 2 6-dihvdro-7H-pyrazolof4 . 3-d]Dvrimid in-7-one 

15 Obtained as a white solid (18%) from the title compound of Preparation • 

' • . 12 and the free base of 2-chloromethyl-1 -methylimidazole hydrochloride, (J. ' 
Chem. Soc, 1957, 3305), using the procedure of Preparation 15B. 6 (CDCI3): 
0.98 (3H,t), 1.14 (3H,t). 1.75 (2H,m), 1.99 (2H.m). 3,12 (2H,t). 3.76 (3H.s), 
4.18 (2H,t), 5.67 (2H,s), 6.84 (1H,s), 7.02 (1H,d), 7.13 (1H,m), 7.44 (1H,m), 
20 8.38 (IH.d), 10.87 (1H,s). LRMS: m/z 407 (M+1)*. 

PREPARATION 53 
1-f3.5-Dimethylisoxazol-4 -ynmethvl-5-(2-n-DroDOxvDhenvn-3-n-propyl- 

1,6-dihvdro-7H-Dvrazolo[4,3-d]pyrimidin-7-one 
25 Obtained as a white solid (44%) from the title compound of Preparation 

12 and 4-chloromethyl-3,5-dimethylisoxazole, using the procedure of 
Preparation 15D. Found: C, 65.40; H, 6.47; N, 16.53. C23H27N5O3 requires 
0. 65.54; H. 6.49; N, 16.62%. 8 (CDCI3): 1.02 (3H,t). 1.17 (3H,t), 1.86 (2H.m), 
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2.02 .(2H,m). 2.35 (3H,s). 2.52 (3H.s), 2.92 (2H.t), 4A9 (2H.t). 5.56 (2H.s), ' 
. 7.05 (1H,d). 7.16 (IH.m). 7.46 (IH.m), '8.50 (1H,d)., 11.16 (1H.S). LRMS: m/z 
• 422 (M+lJ*. •. .■ ' ' . 

5 

PREPARATION 54 . 
5-/2-Ethoxvphenvn-3-methvl-1-(3 5-dimethvlisoxa2ol-4-vnnnethyl- 

1.6-dihydro-7H-Dvrazolo[4.3-d]pvrimidin-7-one 
Obtained as a white solid (72%) from the title compound of Preparation * 
10 39 and 4-chloromethyl-3,5-dimethylisoxazole, using the pi-ocedure of 

Preparation 15A. Found: C, 63.19; H, 5.55; N. 18.30. .C2oH2iN503 requires 
C. 63.31; H. 5.58; N, 18.46%. 6(CDCl3): 1.64 (3H.t). 2.34 {3H,s), 2.52 (6H. 
2xs). 4.32 (2H.q). 5.54 (2H.s), 7.06 (1H,d), 7.15 (IH.m), 7.46 (IH.'m). 8,51 
■r(l|H,d), 1i'18'(1H.s). LRMS; m/z 380 (M+1)\ " 

15 . • , . •. , 

' ^ PREPARATION 55 ' 

2-f3.5-Dimethvlisn xa7Ql-4-vhmethvl-5-(2-n-DroDoxvDhenvl V3-n-DrQpyl. 
2 6-dihvdrQ-7H-pyrazolof4.3-d]pvrimidin-7-nnp 
Obtained as a white solid (16%) from the title compound of Preparation 
20 12 and 4-chloromethyl-3,5-dimethylisoxazole, using the procedure of 

Preparation 15D. Found: C. 64.88; H, 6.41; N. 16.33. C23H27N5O3 requires 
C, 65.54; H, 6.49; N, 16.62%. 5(CDCl3): 1.00 (3H,t). 1.14 (3H.I). 1.78 (2H,m), 
1.98 (2H.m). 2.17 (3H.s). 2.36 (3H.s). 2.90 (2H.t). 4.18 (2H,t). 5.28 (2H.s), 
7.02 (1H,d), 7.12 (1H.m). 7.43 (IH.m). 8.38 (1H,d), 10.90 (IH.s). LRMS: m/z 
25 422 (M+1)*. 
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. PRFPARATION 56 

1- (2-Methvlthia7nl-4.vnme thvt-5-f2-n-DroDOXVDhenvlV3-n-propvl- 

1 fi-dihvdrQ-7 H-pvrazolof4.3-dlDvrimidin-7-one 
5 Obtained as a white powder (30%) from the title compound of 

Preparation 12 and the free base of 4-chloromethyl-2-methylthiazole 
hydrochloride, using the procedure of Preparation 15D. Found: C, 61.32; H, 
5.86; N, 16.08. C,22H25N502S; 0.40 H2O requires C, 61.35; H, 6.04; N, 
16:26%. 8 (CDCI3: 1.03 (3H.t), 1.18 {3H.t). 1.90 (2H.m). 2.01 (2H,m). 2.67 
10 (3H,s), 2.98 (2H,t). 4.20 (2H,t). 5.90 (2H,s),.6.88 (IH.s), 7.05 (IH.d). 7.16 
(IH.m). 7.46 (IH.m). 8.52 (IH.d), 11.20 (1H,s). iRMS: m/z 424 (M+l)*. 

PRFPARATION 57 
.5-f2-FthQxvDhPnvlV3-meth vl-2-^2.-methvlthiazol-4-vnmethvl- ■ 
15 7 fi.dihydro-7H-pvrazolo|4.3-dlDvrim idin-7-one 

Obtained as a wjnite solid (22%) from the title compound of Preparation 
39 and the free base of 4-chloromethyl-2-methylthiazole hydrochloride, using 
the procedure of Preparation 15B. Found: C,59.47; H. 4.95; N. 18.10. 
C19H19N5O2S requires C. 59.83; H, 5.02; N. 18.36%. 5 (CDCI3): 1.58 (3H.t). 
20 2.65 (3H,s). 2.69 (3H,s). 4.28 (2H.q). 5.60 (2H,s). 6.90 (1H,s), 7.04 (IH.d), 
7.13 (IH.m). 7.44 (1H.m). 8.42 (IH.d). 10.85 (1H,s). LRMS; m/z 382 (M+1)\ 

PRFPARATION 58 

2- r2-Methvlth i ?7nl.4-vnmet hyl-5-(2-n-DroDOXVDhenvn-3-n-DroDvl- 
25 ? fi-riihvdro-7H-pvra2olo[ 4 3-d]pvrimidin-7-one 

Obtained as a white powder (10%) from the title compound of 
Preparation 1 2 and the free base of 4-chloromethyl-2-methylthiazole 
hydrochloride, using the procedure of Preparation 15D. Found: C, 61.90; H, 
6.04; N, 15.95. C22H25N5O2S; 0.20 H2O requires C. 61.86; H, 5.99; N, 



wo 98/49166 PCT/EP98/022S7 



16.40%, 6 (CDCI3); 1.00 (3H,t), 1.14 (SH.t), 1.80 (2H,m), 2.00 (2H,m). 2.70 
(3H,s). 3.04 (2H..t). 4.18.(2H,t). 5.63 (2H.s). 6.86 (1H,s), 7.05 (IH.d). 7.14 
(IH.m), 7:44 (1H,m). 8.40 (1H,d). 10.85 (1H,s). LRMS: m/z 424 (M+l)*. 

PREPARATION 59 
1-(1-Methvl-1 ? 4-triazol-5-vnmethvl-5-f2-n-Dropoxvphenvl)-/^-n-prQpvl- 
1.6-dihydro-7H-pyrazolo[4.3-dlDvrimidin-7-nnp 
Obtained as a white solid (31%) from the title compound of Preparation 
12 and the free base of 5-chloromethyl-1-methyl-1,2,4-triazole hydrochloride 
(J. Antibiotics. 1993.. 1866), using the procedure of Preparation 15B. 5 
(CDCI3): 1.00 (3H,t). 1.18 (3H.t). 1.86 (2H.nn), 2.02 (2H,m). 2.94 (2H.t). 3.98 
{3H,s), 4.20 (2H,t), 5.97 (2H,s). 7.06 (1H,d), 7.16 (1H,m). 7.46 (IH.m). 7.83 
(1H.S), 8.50 (1Hd);i1.27 (1H,s). LRMS:nh/z 408 (M+'l)'.' 

PREPARATION 60 " 
2-( 1 -MethvM 7 4-tria7ol-5-vnnnethvl-5-f2-n-p rODO)fyphPnvn-3-n-prnpyl- 
7 fi.riihydrQ-7H-pvrazolof4.3-d]p vrimidin-7-nnP 
Obtained as a colourless foam (25%) frorri the title compound of 
Preparation 12 and the free base of 5-chioromethyl-1-methyl-1,2,4-triazole 
hydrochloride (J. Antibiotics. 1993, 46, 1866), using the procedure of 
Preparation 15B. 5 (CDCI3): 1.00 (3H.t), 1.14 (3H,t), 1.80 (2H,m). 1.99 
(2H.m), 3.09 (2H,t), 4.00 (3H.s). 4.18 (2H.t), 5.72 (2H.s), 7.04 (IH.d). 7.14 
(IH.m), 7.45 (1H,m). 7.84 (IH.s), 8.39 (1H.d), 10.94 (IH.s). LRMS: m/z408 
(M+1)*. 
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PRFPARATION 61 ' 
1 -(?-Methoxygthv.lV1 2 .4-triazole 
2-Prom,oethyl methyl ether (6.7 mi, 0.072 mol) was added to a stirred. 
5 ice-cooled suspension of 1 ,2,4-tria20le (5.0 g, 0.07^ mol) and potassium 
6arbonate (10 g. 0.072 mol) in acetone (50 ml). After a further 3 hours the 
cooling bath was removed and stirring continued for 18 hours at room 
temperature. The reaction mixture was filtered, the filtrate evaporated under 

♦ 

reduced pressure and the residue purified by column chromatography on " . 
10. silica gel, using dichloromethanetmethanol (95:5) as eluant, to provide the 
title compound (5.2 g) as a clear oil. 5 (CDCI3): 3.32 (3H,s). 3.74 (2H,t). 4.34 
(2H,t), 7.92 (,1H.s). 8.14 (1H,s). LRMS; m/z 128 (M+1)*. 

I 

. :„ , . PRFPARATION 62 » ' 

15' ■«S-Hvdrnxvme thvl-1-(2-methoxvethvlv'l.2.4-triazole 

\ A solution of the title compound of Preparation 61 (4.3 g, 0.034 mol) in 
40% aqueous formaldehyde solution (5 ml. 0.098 mol) was heated at UO'C 
for 18 hours in a sealed vessel. The cool reaction mixture was evaporated 
under reduced pressure and the residue purified by column chromatography 
20 on silica gel, using dichloromethane:methanol (97:3) as eluant, to produce the 
title compound (87%) as an oil. 5 (CDCI3): 3.30 (3H,s). 3.76 (2H.t), 4.08 
(1H,s). 4.41 (2H.t). 4.78 (2H.s), 7.85 (1H.s). m/z 158 (M+1)*. 

PRFPARATION 63 
25 5-nhiornmethYi-i-/?-methox vethvn-1.2.4-triazole hydrochloride 

The title compound of Preparation 62 (3.5 g, 0.022 mol) was added 
dropwise to stirred, ice-cooled thionyl chloride (10 ml), then the cooling bath 
removed. The reaction mixture was stirred at room temperature for 5 hours 
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and then evaporated under reduced pressure. Azeotropy of the residue with 
toluene (50 ml) furnished the title coijipcund (4. 6g), as a yellow oil. 5 (CDCI3): 
. 3.32 (3His). 3.79 (2H.t). 4.59 (2H.t), 5.15 (2H.s).,8..40 (1H.s).' 10.09 (1H,s). 
5 : ' ' 

PREPARATfON 64 , 

1- f1-(2-Methoxvethvn-1.2.4-triazol-5-vl]methvl-5-(2-n-p r nooxvphpnY l]- 

3-n-propvl-1 .6-dihvdro-7H-pvrazolof4.3-d] p yrimidin-7-nnf ? , 
Obtained as a white solid (30%) from the title compound of Preparation ' 
10' 12 and the free base of the title conjpound of Preparation 63, using the 
procedure of Preparation 15B. 5 (CDCI3): 1.00 (3H,t),,1.16 (3H,t). 1.86 
(2H,m). 2.00'(2H.m). 2.84 (2H.t). 3.26 (3H,s). 3.70 (2H.t). 4.19 (2H.t), 4.56 
(2H.t), 6.00 (2H.S), 7.04 (1H,d), 7.15 (1H,m). 7.45 (IH.m). 7.84 (I'H.s). 8.48 
' " (1H,d). 11'.20'(1H.s). LRMS: m/z 452 (M+1)*. " 
15 , . ' 

• ^ PREPARATION 65 ' , 

2- f1-r2-Methoxyethvn-1.2.4-triazol-5-yl]methvl-5-f2-n-p roDoxvphPnyi)- 

3-n-propyl-2.6-dihydro-7H-pvra2olo[4.3-d]pvrimidin-7-one 
Obtained as a white solid (20%) from the title compound of Preparation 
20 12 and the free base of the title compound of Preparation 63, using the 
procedure of Preparation 15B. 5 (CDCI3): 1.03 (3H,t). 1.13 (3H,t). 1.83 
(2H.m). 1.99 (2H.m), 3.12 (2H,t). 3.30 (3H.s). 3.70 (2H.t). 4.18 (2H.t). 4.61 
(2H.t), 5.78 (2H.S). 7.04 (IH.d). 7.14 (1H.m). 7.44 (IH.m). 7.86 (IH.s). 8.39 
(1 H,d). 1 0.87 (IH.s). LRMS: m/z 452 (M+1)*. 

25 

PREPARATION 66 
1-M-Methvl-1 2.4-triazol-3-vnmethvl-5-(2-n-DropoxvDhenyn-3-n-n[-np yi. 
1.6-dihydro-7H-Dvrazolor4.3-d]pvrimidin-7-one 
Obtained as a white solid (34%) from the title compound of Preparation 
30 12 and the free base of 3-chloromethyl-4-methyl-1 ,2,4-tria20le hydrochloride 
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(Chem. Pharm. Bull.. 1994, 42, 85), using the procedure of Preparation 15B. 
5 (CDCI3): 1.00 (3H,t), 1.18 (3H,t). 1.85 (2H.m), 2.03 (2H.m), 2.92 (2H.t), 3.73 
(3H,s), 4.20 (2H,t), 6.05 (2H,s). 7.06 (1H,d)', 7.16'(1H,m), 7.48 (1H,nn), 8.10 
(1H,s). 8.50 (IH.d), 11.28 (1H.S). LRMS: m/z 408 (M+l)*. 

PRFPARATION 67 
1-M ?4.nxariiazQl-3 -vnmpthvl-5-(2-n-DropoxvphenvlV3-n-DroDVl- 

, 1 R.Hihyriro-7 H-pva7Qlo(4.3-dlDvrimidin-7-one 
Obtained as an off-white solid (24%).from the title compound of 
Preparation 12 and 3-chloromethyl-1,2,4-oxadia20ie, using the procedure of 
Preparation 15D. 5 (CDCI3): 1.02 (3H,t), 1.18 (3H,t). 1.88 (2H,m), 2.00 
(2H,m), 2.97 (2H,t). 4.19 (2H.I), 6.02 {2H,s), 7.04 (1H,d), 7.16 (1H,m), 7.46 
(IH.m). 8.52 (.1H,d), 8,66 (1H,s),. 1 1.28 (IH.s). IRMSi m/z 395 (M+l)'. 

PRFPARATION 68 . ' 
?-Rpn7 ylnxvcarboP vimpthvl-5-r2-n-Dr0D0xvphenvlV3-n-pr0Dvl- 

9 fi.Hihvdro-7 H-pyfl7olof4.3-d1Pvtimidin-7-one 
Obtained as a yellow solid (45%) from the title compound of 
Preparation 12 and benzyl bromoacetate. using the procedure of Preparation 
158. 6 (CDCI3): 1.00 (3H.t). 1.14 (3H.t), 1.81 (2H,m). 2.00 (2H,m), 2.89 
(2H.t). 4.18 (2H.t). 5.17 (2H,s). 5.23 (2H,s). 7.06 (1H.d). 7.13 (IH.m). 7.36 
(5H,m). 7.46 (IH.m). 8.41 (1H.d), 10.87 (IH.s). 

PRFPARATION 69 
9-r.arhny ymethvl-5 -(7-n-nrnpQXvnhenvlV3-n-DroDvl-2.6-dihvdro-7H- 
p yra7Qlo(4 :^-d]pvrimidin-7-one 
10% Palladium on charcoal (20 mg) was added to a solution of the title 
compound of Preparation 68 (207 mg, 0.45 mmcl) in ethyl acetate (25 ml) and 
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the mixture stirred urider hydrogen at 138 kPa (20"psi) for 20 hours and then 
filtered. Evaporation under reduced .pressure of the filtrate afforded the title 
compourjd (95%) as a yellow powder. 6 (DMSO^'o.93 (6H,m), 1.71 (4H,m), 
2.84 (2H.- 1), 4.03 (2H,t). 5.21 (2H,s). 7.09 (IH.m). 7;i6 (IH.ci). 7.48 (IH.m). 
7.69 (1H,d), 11.52 (1H,s). LRMS: m/z 371 (M+1)\ 

PREPARATION 70 
N-t-Butoxvcarbonvl>N'>{2 45-f2-n-DroDOxvDhenvlV/>-n>DrQpyl.? fi.Hihy drn, 
7H-Dvra20lo[4.3-d]pvrimidin-7-Qn-2-vllac6tyl)hy rir^7inp 
' ' Oxalyl chloride (0.33 ml, 3.8 mmol) was added .drop wise to a stirred, 
ice-cooled suspension of the title compound of Preparation 69 (0.70 g, 1.9 
mmol) in dichloromethane (7 ml), followed by dimethylformamide'(2 drops), 
' ' thfe cooling bath removed and the reaction mixture ^stirred at room 
temperature for 2 hours, then evaporated under reduced pressure. Azeotropy * 
of th^ residue with dichloromethanfe (30 ml) gave the required acyl chlonide as 
a yellow solid. 

This intermediate was added to a stirred solution of t-butyl carbazate 
(0.25 g, 1.9 mmol) and triethylamine (0.40 ml, 2,8 mmol) in dichloromethane 
(10 ml) and the mixture stirred at room temperature for 2 hours, then washed 
with 5% aqueous citric acid solution (20 ml). The aqueous washing was 
extracted with dichloromethane (50 ml) and the combined organic solutions 
dried (MgSOJ and evaporated under reduced pressure. Purification of the 
residue by column chromatography, using an elution gradient of hexane:ethyl 
acetate (1:1 to 1:2), provided the title compound (0.29 g) as an orange solid. 
5 (CDCI3): 1.06 (3H,t) 1.15 (3H,t). 1.44 (9H,s), 1.88 (2H,m), 2.00 (2H,m), 3.02 
(2H.t), 4.17 (2H,t). 5.20 (2H.s), 6.59 (IH.s). 7.04 (1H,d), 7.12 (IH.m). 7,44 
(1H,m), 8.40 (IH.d). 8,72 (1H,s). 10.96 (IH.s). LRMS: m/z 485 (M+l)'. 
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■ PREPARATION 71 
N-{2-[5-(2-n-PrnpoxvDhenvlV3-n-Dropyl-2.6-dihvdrQ-7H-pvra7nln 
. [4 :^-d]pvrimiHin-7.on-2-v l]acetvljhvdra2ine hvdrochlnririp 
5 A stirred, ice-cooled solution' of the title compound of Preparation 70 

(0.28 g, 0.58 mmol) in dichloromethane (5 ml) wias saturated with hydrogen ■ 
chloride and the cooling bath then removed. The reaction mixture was stirred 
at room temperature for 2 hours, then evaporated under reduced pressure to 
yield the title compound (0.22 g) as a yellow solid. 5 (DMSOag): 0.95 (6H,m). 
10 1.72 (4H,m). 2.89 (2H.t). 4.02 (2H,t). 5.28 (2H,s).,7.06 (1H,m), 7.16 (IH.d). 
7.48 (1H,m), 7.68 (1H.d). 11.58 (2H,s). LRMS: m/z 385 (M+1)*. 

PRFPARATION72 
2-f3-Methvl-1 , ?4-triazol-S -yl\mfithvl-5-.(2-n-DroDOXVDhenvlV3-n-DroDvl- ' 
15 p , fi-d<hyd ro-7H-pvrazolo[4 3-d]pvriniidin-7-one 

A solution of sodium meth'oxide (62 mg. 1.16 mmol) in ethanol (2 mi) 
was added to a stirred solution of acetamidine hydrochloride (82 mg. 0.87 
mmol) in ethanol and the mixture stirred at room temperature for 45 minutes. 
Next, sodium methoxide (30 mg, 0.58 mmol) was added to a stirred 
20 suspension of the title compound of Preparation 71 (220 mg, 0.58 mmol) in 
ethanol (4 ml) and this mixture added to the previously prepared ethanolic 
solution of acetamidine. The reaction mixture was stirred under reflux for 72 

hours, allowed to cool and diluted with water (15 ml), then the resulting 
mixture extracted with ethyl acetate (40 ml in total) and the combined organic 
25 solutions dried (MgSOJ and evaporated under reduced pressure. The 
resulting yellow oil was purified by column chromatography on silica gel, using 
an elution gradient of ether: methanol (97:3 to 90:10), to produce the title 
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compound (120 mg) as a white solid. 5 (CDCI3): 1.02 (3H,t), 1.12 (3H.t). 1.85 
(2H,m). 1,99 (2H.mX 2,41 (3H,s), 3.07 (2H,t), 4.16 (2H.t), 5.60 (2H,s), 7.02 
(IH.d). 7;i0 (IH.m), 7.42 (IH.m), 8.39 (1H.d). 10.93 (IH.s). LRMS: m/z 408 
5 (M+1)*. 

PREPARATION 73 
2-Cyanomethyl-5-(2-n-DroDOxvphenvlV3-n-prQpyl- 
2.6-dihydro-7H>pvrazolo[4.3-d1pvrimidin-7-onfi 
0 A 2M solution of sodium bis(trimethylsilyl)amide in tetrahydrofuran 

(4.42 ml, 8.8 mmol) was added to a stirred, ice-cooled solution of the title 
compound of Preparation 12 (2.3 g. 7.4 mmol) in tetrahydrofuran (25 ml) and 
the resulting solution stirred for 30 minutes, before being cooled to about - 
70°C. Bromoacetohithle (0.54 ml, 7.7 mmol) was added dropwise, the cooling' 
5 bath removed and, after a further 20 hours; the reaction mixture carefully 
quenched with methanol (5 ml) and evaporated uhder reduced pressure. The 
residue was purified by column chromatography on silica gel. using an elution 
gradient of dichlorornethaneimethanol (99:1 to 95:5), followed by 
crystallisation from hexane:ethyl acetate, to afford the title compound (1.89 g) 
as a white solid. Found: C, 64.84; H, 5.98; N, 19.71. C19H21N5O2 requires C, 
64.94; H, 6.02; N, 19.93%. 5 (CDCis): 1.12 (6H,m). 1.98 (4H.m), 3.08 (2H.t). 
4.20 (2H,t), 5.26 (2H,s). 7.05 (1H.d). 7.16 (IH.m), 7.48 (IH.m), 8.42 (IH.d). 
11.00 (IH.s). LRMS: m/z 703 (2M+1)*. 

PREPARATION 74 

2>[5-f2-n>PrQpoxvphenvn-3-n-Dropvl-2.6-dihvdrQ-7H-Dvra7nlo- 
[4.3-d]Dvrimidin-7-on-2-yl]acetamidoxime 
Sodium carbonate (199 mg, 1.9 mmol) and hydroxy lamine 
hydrochloride (260 mg, 3.7 mmol) were added to a stirred suspension of the 
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title compound of Preparation 73 (878 mg, 2.5 mmol) in 50% aqueous ethanol 
(10 ml) and the mixture heated under reflux for 18 hours, then allowed to cool. 
The resu/ting precipitate was collected, washed with water (30"ml) and dried 
5 under vgcuum to afford the title compound (902 mg) as a white solid. Found: 
C, 59.23'; H. 6,26; N, 21.51. C19H24N6O3 requires C, 59.36; H, 6.29; N, 
21.86%. 8 (DMSO^e): 0.94 (6H.m). 1.63 (4H.m), 2.92 (2H,t) 4.04 (2H,t). 4.94 * 
(2H.S), 5.48 (2H,s). 7.06 (1H,m). 7.17 (1H,d), 7.46 (IH.m), 7.68 (IH.d). 9.93 
(IH.s), 11.49 (IH.s). LRMS:m/z 385 (M+1)\ ' • , 

10 

. . ' PREPARATION 75 

0-Acetyl-2-[ 5-f2-n-propoxyphenvlV3-n-Dropvl-2.6-dihvdrQ-7H-p yra7nln- 

[4.3-d]pyrimidin-7-Qn-2-vl]acetannidoxime , 

Acetic anhydride (336 al, 3.38 mmol) was added to a solution of the 

15 title compound of Preparation 74 (684 mg, 1.69 mmol) in tetrahydrofuran (5, 

^ ml) iafid the mixture stirred under reflux for 3 hours, then allowed to cool. The 

♦ 

resulting precipitate was collected, washed with ether (20 ml) and dried under 
vacuum to yield the title compound (650 mg) as a white solid. Found: C, 
59.02; H, 6.09; N, 19.58. C21H26N5O4 requires C," 59.14; H, 6.15; N. 19.71%. 
20 5 (DMSOds): 0.95 (6H,m). 1.66 (4H.m), 2.03 (3H,s). 2.95 (2H,t). 4.04 (2H,t), 
5.05 (2H,s), 6.59 (2H,s). 7.06 (1H,m), 7.16 (1H,d). 7.47 (IH.m). 7.68 (1H.d). 
11.52 (1H.S), LRMS:m/2 427(M+1)*, 

PREPARATION 76 

25 2-(5-Methyl>1.2.4-oxadiazol-3-vl)methyl-5-(2-n-DropoxvDhenvlV3-n-prQpyl- 
2.6-dihydro-7H-pvrazolo[4.3-d]Dvrimidin-7-Qne 
A solution of the title compound of Preparation 75 (630 mg, 1.50 mmol) 
in diglyme (5 ml) was stirred under reflux for 5 hours, allowed to cool and 
evaporated under reduced pressure. The residue was purified by column 
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chromatography on silica gel, using hexane:ethyl acetate (34:66) as eluant, to 
give the title compound (520 mg) a^ a solid. Found: C, 61. 40: H, 5.86; N, 
20.28. a2iH2kN603 requires C, 61.75; H. 5.92; 20.57%. 5 (DMSO^g): 0.95 
5 (6H.m), -1 .74 (4H,m). 2.58 (3H.s). 2.98 (2H,t), 4.03 '(2H.t), 6.76 (2H,s). 7.06 
(IH.m), 7.16 (IH.d). 7.45 (IH.m), 7:66 (1H.d), 11.55 (IH.s). LRMS: m/z 409 
(M+l)*. 

PREPARATION 77 
Id 2-Cyanonnethyl-5-r2-ethQxvphpnyn-3-n-prnp yl- 
2.6-dihydro-7H-Dvrazolof4.3-d]pyrimidin-7-nnp 
Obtained as a solid (73%) from the title compound of Preparation 14 
and bromoacetonitrile, using the procedure of Preparation 73. 5'(CDCl3): 1.10 
• •■ (SH.t), 1.'60('3H,t). 1.95 (2H,rTi), 3.0S (2H,t), 4.31 (^H.q),' 5.28 (2H,s), 7.07 
15 (1H,d), 7.14 (IH.m). 7.48 (1H.rn), 8.42 (IH.d). 11.01 (IH.s). LRMS: m/z 338. 
•• (M+V)\ . . , , 

PREPARATION 78 
2-[5-f2-EthoxvDhenvlV3-n-propvl-2.6-dihydrQ-7H-pyr;^ 7nin- 
20 [4.3-d]pvrimidin-7-on-2-vl]acetamidQxime 

Obtained as a white solid (89%) from the title .compound of Preparation 
77. using the procedure of Preparation 74. 6 (DMS0<j6): 0.94 (3H,t). 1.33 
(3H.t), 1.74 (2H.m). 2.90 (2H.t). 4.12 (2H.q). 4.92 (2H.s). 5.48 (2H.s). 7.07 
(1H.m). 7.14 (IH.d). 7.46 (1H.m). 7.68 (IH.d). 9.34 (1H,s). 11.53 (1H,s). 
25 LRMS: m/2 371 (M+1)*. 
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' PRFPARATION 79 
5-r2-EthoxvDhenyl)-?-f5-methyl-1.2.4-oxadiazol-3-vhmethvl-3-n-propylr 
2 6-dihvdro-7H-pvrazolof4.3-dlDvrimidin-7-one 
5 The title compound of Preparation 78 (160. mg, 0.43 mmol) was added ' 

to a mixture of acetic anhydride (122 ^1, 1.3 mmbi). acetic acid (2.5 ml, 40 
mmol) and toluene (2 ml), then the resulting mixture stirred under reflux for 18 
hours, allowed to. cool and evaporated under reduced pressure. The residue 
was purified, by column chromatography on silica gel, using an elution 
10 gradient of hexane:ethyl acetate (1:1 to 1:3), to provide the title compound (45 
mg) as a solid. 6 (DMSOdg): 0.92 (3H,t), 1.31 (3H,t), 1.72 (2H,m). 2.57 (3H.s), 
2.97 (2H,t), 4.12 {2H.q). 5.76 (2H.s), 7.05 (1H,m), 7.14 (IH.d), 7.47 (IH.m), 
7.64 (1H,d). 11.64 (1H.S). 

15 ' ' PRFPARATION 80 ' 

Rpn7vl i-ben7yl.4-nitro-3-n-proDvlDvrazole-5-carboxvlate 
Benzyl bromide (20.4 ml, 0.172 mol) was added dropwise over 5 
minutes to a stirred, ice-cooled solution of Preparation 3 (17.0 g, 0.085 mol) 
and cesium carbonate (56.1 g, 0.173 mol) in dimethylformamide (150 ml), 

20 then the cooling bath removed. After a further 19 hours, water (300 ml) was 
added and the mixture extracted with ether (1000 mi in total). The combined 
extracts were dried (MgSOJ and evaporated under reduced pressure to 
furnish an oil which, on purification by column chromatography on silica gel, 
using an elution gradient of pentane:ethyl acetate (95:5 to 90:10). afforded 

25 the title compound (13.0 g) as a solid (as well as the 2-benzyl isomer (19.7 
g)). 5 (CDCI3): 0.99 (3H,t), 1.76 (2H,m). 2.86 (2H,t). 5.30 (2H,s). 5.39 (2H.s). 
7.17 (2H.m). 7.30 (8H.m). LRMS: m/z 397 (M+18)*. 
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PREPARATION 81 
. 1-Ben2vl-4-nitro-3-n-DrQDvlDvrazole>5 -carbQyv lir arid 
A mixture of the title compound of Preparation 80 (13.0 g. 0.034 mol) 
and 6M aqueous sodium hydroxide solution (65 nil) was stirred under reflux 
for 2 hours, allowed to cool, diluted with water (130 ml) and the resulting 
mixture extracted with ether (500 ml). The stirred aqueous phase was ice- 
cooled, acidified with concentrated hydrochloric acid and extracted with 
dichloromethane (500 ml in total). The combined dichloromethane extracts 
were dried (MgS04) and evaporated under reducfed pressure to give the title 
compound (10.0 g) as a white solid. 5 {CDCI3): .1.10 (3H,t), 1.78 (2H,m). 2.94 
(2H.t). 5.78 (2H.S), 7.32 (5H,m). 

PREPARATION 82 ' • ' 

1-Ben2vM-nitro-3-n-DroDvlDvrazole-5-carbQxami^P . 
Obtained as a cream powder (79%) from the title compound. of 
Preparation 81, using the procedure of Preparation 5. 5 (CDCI3): 1.00 (3H.t). 
1.76 (2H.m). 2.90 (2H,t), 5.60 (2H.s). 7.30 (5H.m). LRMS: m/z 306 (M+18)*. 

PREPARATION 83 
4-Amino-1-benzyl-3>n-propylpvrazole-5-carbQxafp id^ 
A stirred mixture of the title compound of Preparation 82 (7.0 g. 0.024 
mol). stannous chloride dihydrate (27.4 g, 0.122 mol) and ethanol (140 ml) 
was heated under reflux for 2 hours. The reaction mixture was cooled, 
basified with saturated aqueous ammonium carbonate solution, filtered and 
the filtrate extracted with dichloromethane (750 ml in total). The combined 
extracts were dried (MgSOJ and evaporated under reduced pressure to yield 
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the title compound (4.8 g) as an oranpe solid. 5 (GDCI3): 0.99 (3H.t). 1.70 • 

(2H,m). 2.58 (2H.t). 2.94 (2H.s). 5.70 (2H,s). 7.24 (5H,m). LRiyiS: m/z 259 

(M+l)*. , , ' ■ ■ • ■. 

5 . : ' ' 

' ' PREPARATION 84 

fi-r,hlnrosulphonvl-2-ethoxybenzoic acid 

Molten 2-ethoxybenzoic acid (25.0 g. 0.150 mol) was added to a 

stirred, ice-cooled mixture of thionyl chloride (11 ml, 0.151 mol) and 

10 chlorosulphonic acid (41.3 ml, 0.621 mol), whilst maintaining the temperature 

of, the reaction mixture below 25''C. The resulting mixture was stirred at room 

temperature for 18 hours and then' poured into a stirred mixture of ice (270 g) 

and water (60 ml) to give an off-white precipitate. Stirring was continued for 1 

.„ . hpur, then the product was collected by filtration, weshed with water and dried 

15 under vacuum to provide the title compound (3^.08 g). A reference sample,, 

m.p;\115-116''C, was obtained by crystallisation from hexane;toluene. Fourid: 

C.41.02; H.3.27. CgHgCIOsS requires q,40.84; H,3.43%. 5 (CDCI3): 

1.64(3H.t). 4.45(2H.q). 7.26(1 H,d). 8.20(1 H,dd). 8.80(1 H.d). 

20 PRFPARATION 85 

?-Fthoxv.5-M-mPthvlDiDe ra2in-1-vlsulDhonvhbenzoic acid 

faV one-step procedure 

1-Methylpiperazine (33.6 ml, 0.303 mol) was added to a stirred 
suspension of the title compound of Preparation 84 (34.4 g, 0.130 mol) in 
25 water (124 ml) at about 10°C, whilst maintaining the temperature of the 
reaction mixture below 20°C. The resulting solution was cooled to about 
10X and, after 5 minutes, cr/stallisation of a solid commenced. After a 
further 2 hours, the solid was collected by filtration, washed with ice-water and 
dried under vacuum to furnish the crude product (36.7 g). A sample (15.0 g) 
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was purified by stirring it in refluxing acetone for 1 hour; the resulting 
suspension was allowed to cool to room temperature and the crystalline solid . 
collected by filtration and dried under vacuum to afford the title compound 
5 (11.7 g), m.p. 198-199X, whose nmr spectrum is identical with that 
obtained for the product of procedure (b) below. 

(b): two-step procedure 

A solution of the title compound of Preparation 84 (50.0 g, 0.189 mol) 
10 in acetone (150 ml) was added dropwise to a stirred mixture of 1- 

methylpiperazine (20.81 g, 0.208 mol) and triethylamine (28.9 ml, 0.207 mol). 
whilst maintaining the temperature of the reaction mixture below 20**C. A 
white crystalline solid formed during the addition and stirring was continued 
for a further i.5 hours. Filtration, followed' by washing with acetone and ' 
15 drying under vacuum of the product, provided the hydrochloride-triethylamine 
double salt of the title compound (78.97 g), m.p. i66-169°C. Found: C,51.33; 
H.8.14; N,9.06; Cl,8.02. C14H20N2O5S; CgHisN; HCI requires 0,51.55; H,7.79; 
N.9.02; CI. 7.61%. 5(DMSO,6): 1.17(9H.t), 1.32(3H.t). 2.15(3H.s), 2.47(6H,br 
s), 2.86(2H, brs). 3.02(6H,q), 4.18(2H,q). 7.32(1H.d).. 7.78(1H.dd). 
20 7.85(1H,d). 

The double salt (30.0 g) was stirred in water (120 ml) to produce an 
almost clear solution, from which crystallisation of a solid rapidly occurred. 
After 2 hours, the solid was collected by filtration, washed with water and 
dried under vacuum to give the title compound (14.61 g) as a white solid. A 
25 reference sample, m.p. 20rc, was obtained by recrystallisation from 
aqueous ethanol. Found: C, 51.09; H,6.16; N,8.43. C14H20N2O5S requires 
C,51.21; H,6.14; N,8.53%. 8 (DMSOdg): 1.31(3H,t). 2.12(3H,s), 2.34(4H.br s), 
2.84(4H. br s). 4.20(2H,q). 7.32(1H.d). 7.80(1H,dd). 7.86(1H,d). 
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PRFPARATION 86 
l-BenzyM-P-pthnxy-S-f^ -fyiPthylDiDerazin-l-vlsulDhonynbengamirin]- 
^ :^-n-proDvlpyra26le-5-carboxamide • 

5 ;(Benzotria2ol-1-yloxy)tripyrroliciinophosph<inium h^xafluorophosphate 

' (PyBOP; 7.6 g, 0.015 mol) was added tq a stirred solution of the title 
compounds of Preparation 83 (3.8 g, 0.015 mol) and Preparation 85 (5.3 g,' 
0.016 mol) in dimethylformamide (50 ml) and the resulting orange solution 
stirred at room temperature for 20 hours, then poured into water (250 ml). , 
,10 The mixture was extracted with ethyi acetate (750 ml in total) and the 
combined. extracts washed sequentially with 10% aqueous sodium 
bicarbonate solution (100 ml) and water (100 ml), dried (MgSO,,) and 
evaporated under reduced pressure to provide an orange solid, 

.^.Crystallisation ffom ethanol, furnished the title coijnpound (6.76 g) as a white 

15 ■ crystalline solid, m.p. 182-184''C. Found: C, 58.88; H, 6.27; N, 14.66. . 
CiyeHae'Ne^^sS requires C. 59.14; H.6.38;N.14.78%. 5 (CDCI3): 0.97 (3H,t), 
1.59 (3H.t). 1.68 (2H.m). 2.26 (3H,s), 2.47 (4H.m), 2.58 (2H,t). 3.08 (4H.m). 
4.39 (2H.I). 5.62 (2H.s). 7.17 (IH.d), 7.26 (7H.m), 7.92 (IH.d). 8.62 (IH.s). 
9.20 (1H,s). LRMS:m/z 569 (M+1)*. 

20 

PRFPARATION 87 
1-f4-Chlorobe n7 yl)-5.(2-n-p rnpoxvDhenvn-3-n-DroDvl-1.6-dihvdro- 

7|^-p yrp7nln f4 3-dlDv rimidin-7-one 
Obtained as a white solid (62%) from the title compound of Preparation 
25 12 and 4-chloroben2yl chloride, using the procedure of Preparation 15A. 

Found; C, 65.96; H, 5.80; N. 12.77. C24H26CIN4O2 requires C, 65.97; H, 5.77; 
N, 12.82%. 6 (CDCI3): 1.02 (3H,t), 1.18 (3H,t). 1.88 (2H,m), 2.02 (2H,m), 2.95 
(2H.t), 4.19 (2H,t), 5.74 (2H.s), 7.04 (1H,d). 7.16 (1H,m), 7.26 (2H,d). 7.37 
(2H.d). 7.44 (1H.m). 8.50 (IH.d). 11.20 (1H,s). LRMS: m/z 437 (M+1)*. 
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PREPARATION 88 
1-(4-Chlorobenzvn-5-/2-ethoxyDhenvlV3^n-nroDvl-1 fi-rlihy rim. 
' ' 7H-pvrazolof4.3-d']pvrimidi.n-7-onp 
5^ .'Obtained as a white crystalline solid (77%) from the title compound of 

Preparation 14 and 4-chlorobenzyl chloride, using, the procedure of 
Preparation 15A. Found: C, 65.34; H, 5.52; N, li3.38. C23H23CIN4O2 requires 
C. 65.32; H, 5.48; N, 13.25%. 8 (CDCI3): 1.02 (3H,t), 1.63 (3H,t)..1.90 (2H,m). 
2.96 (2H.t), 4.32 (2H.q). 5.74 (2H.s), 7.05 (IH.d). 7.16 (IH.m). 7.28 (2H.d). ' 
'10 .7.38 (2H,d), 7.46 (IH.m). ^.50 (IH.d). 11.20 (1H,s). LRMS; m/z 423 (M+1)*. 

PREPARATION 89 
2-(4-Bromobenzyn-5-f2-ethoxyphenyn-3-n-Dropvi-2.6-dihydro- 
7H-pyrazolo[4.3-d]pvrinriidin-7-Qne 
15 OtJtained as a colourless oil (54%) from the title compound of , " ... 

Preparation 14 and 4-bromobenzyl chloride, using the procisdure of • 
Preparation 15B. 5 (CDCI3): 0.94 (3H,t), 1.58 (3H.t). 1.73 (2H.m), 2.08 (2H.t). 
4.08 (2H.q). 5.50 (2H.s), 7.08 (4H,m). 7.44 (3H,m). 8.38 (IH.d). 10.89 (IH.s). 
LRMS: m/z 484 (M+1 8)*. 

20 

PREPARATION 90 ■ 
1-f2-Cvanoben2vn-5-r2-ethoxvDhenvn-3-n.proDvl-1 fi-riihyrirn. 
7H-pyra2olof4.3-dlDvrimidin-7-Qne 
Obtained as a solid (17%) from the title compound of Preparation 14 
25 and 2-cyanobenzyl bromide, using the procedure of Preparation 15D. Found: 
C. 69.58; H. 5.60; N, 16.90. C24H23N5O2 requires C, 69.72; H. 5.61; N. 
16.94%. 5 (CDCI3): 1.03 (3H,t). 1.60 (3H.t), 1.90 (2H.m), .2.98 (2H,t). 4.30 
(2H.q). 6.03 (2H,s). 7.05 (2H,m), 7.16 (IH.m). 7.36 (IH.m). 7.45 (2H.m). 7.68 
(IH.d), 8.54 (1H.d). 11.20 (1H.s). LRMS: m/z414 (M+1)*. 

30 



wo 98/49166 



PCT/EP98/02257 



„ . ' ' ' -120- 

PRFPARATION 91 
1-(4-Carbamn vlhPn7vn-5-f2-ethoxvDhenvn-3-n-propvl. 
1.6-dihydro-7H-pvrazolo[4.3-d]pyrihnidin-7-Qne 
5 Obtained as a white solid (73%) from the title compound of Preparation 

14 and 4-carbamoylbenzyl chloride, using the procedure of Preparation 15A; 
Found: C, 66.22; H. 5.81; N, 16.06. C24H25N5O3 requires C, 66.81; H, 5.84; 
N, 16.23%. 5 (CDCI3): 1.02 (3H,t), 1.62 (3H,t), 1.90 (2H,m), 2.96 (2H.t), 4.30 
(2H.q), 5.59 (IH.s). 5.82 (2H,s). 6.00 (1H,s), 7.05 (1H.d). 7.16 (1H,m), 7.45 
10 (3H.m), 7.78 (2H.d). 8.52 (1H.d). 11.24 (1H,s). LRMS: m/z 432 (M+l)'. 

PREPARATION 92 
2-(4-Carbamr^ylhpnzvlV5-(2-ethoxvphenvlV3-n-DroDvl-2.6-dihvdrn- 

7H-pyra2olof4.3-d]pvrimidin-7-ohe '' ' 
15 Obtained as a white solid (47%) from the title compound of Preparation 

14 and 4-carbamoylbenzyl brofinide, using the procedure of Preparation 15B. 
Found: C. 66.10; H, 5.78; N, 16.02. C24H25N5O3; 0.07 CH3CO2CH2CH3 
requires C, 66.63; H. 5.89; N, 16.00%. 8 (CDCI3): 0.95 (3H,t), 1.59 (3H,t). 
1.74 (2H,m), 2.86 (2H.t), 4.30 (2H.q), 5.59 (2H,s), 5.68 (IH.s), 6.12 (IH.s). 
20 7.03 (IH.d). 7.12 (1H,m), 7.26 (2H.d). 7.45 (IH.m), 7.79 (2H,d), 8.40 (IH.d), 
10.92 (IH.s). LRMS: m/z432 (M+1)*. 

PRFPARATION 93 
5-f2-Ethovyphenvn-1- (?-nitrobenzvn-3-n-DroDvl-1.6-dihydro- 
25 7H-pvrazolo[4 3-dlDvrimidin-7-Qne 

Obtained as an off-white solid (39%) from the title compound of 
Preparation 14 and 2-nitrobenzyl chloride, using the procedure of Preparation 
15A. Found: C, 63.62; H, 5.32; N, 16.07. C23H23N5O4 requires C, 63.73; H, 



wo 98/49166 PCT/EP98/02257 



-121- 

5.35; N. 16.16%. 5 (CDCI3): 1.05 (3H,t), 1.60 (3H,t), 1.92 (2H,m). 3.00 (2H,t). 
4.32 (2H.q). 6.25 (2H.s), 6.70 (IH.d). 7.06 (IH.d). 7.18 (IH.m). 7.45 (3H.m), . 
8.14 (IH.d), 8.54 (1H,d), 11.24 (1H.S). LRMS: m/z 434 (M+'l)*. 

5 

PREPARATION 94 
1-(2-Nitroben2yl)-5-(2-n-proDOXvphenvlV3-n-propvl-1.6-dihydro- 

7H-pyrazolo[4.3-d]pvrimidin-7-Qne 
Obtained as a white solid (46%) from the title compound of Preparation 
10 12 and 2-nitrobenzyl chloride, using the procedure of Preparation 15A. 5 
(CDCi,): 1.02 (3H;t), 1.15 (3H,t), 1.90 (2H,m),.2.00 (2H,m), 2.99 (2H,t), 4.20 
(2H.t), 6.24 (2H,s). 6.66 (1H,d), 7.04 (IH.d), 7.18 (TH,m), 7.45 (3H,m), 8:14 

(1H,d), 8.54 (1H,d), 11.26 (,1H,s). LRMS; m/z 448 (M+1)*. 

■ ■ ••• • • • •■ ■ ■ 1 . • • ■ ■ I 

15 ^ PREPARATION 95 

5-r2-Ethoxvphenvh-1-M-nitrobenzvn-3-n-DroDvl-1.6-dihyrirn- 
7H-pyrazolo[4.3-d]pyrimidin-7-one 
Obtained as a crystalline solid (61%) from the title compound of 
Preparation 14 and 4-nitrobenzyl chloride, using the procedure of Preparation 
20 15A. Found: C, 63.59; H, 5.31; N, 16.02. C23H23N5O4 requires C, 63.73; H, 
5.35; N. 16.16%. 5 (CDCI3): 1.02 (3H,t). 1.60 (3H,t). 1.88 (2H,m), 2.97 (2H.t). 
4.30 (2H,q), 5.84 (2H.s), 7.04 (IH.d), 7.16 (IH.m). 7.46 (IH.m). 7.52 (2H.d), 
8.18 (2H,d). 8.50 (IH.d), 11.26 (IH.s). LRMS: m/z 434 (M+1)*. 

25 PREPARATION 96 

5-f2-Ethoxvphenvn-2-M-nitrobenzvn-3-n-propvl-2.6-dihyrirn- 
7H-pyrazolo[4.3-d]pvrimidin-7-one 
Obtained as a yellow solid (30%) from the title compound of 
Preparation 14 and 4-nitrobenzyl bromide, using the procedure of Preparation 
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^5C. 5 (CDCI3): 0.98 (3H,t), 1.60 (SH.t), 1.76 (2H.m), 2.90 (2H,t). 4.30 (2H,q), 
5.64 (2H,s), 7.05 (1H,d), 7.14 (1H.m). 7.36 (2H,d), 7,46 (lH,m). 8.20 (2H,d), 
8.41 (1lf1,d). lags (1H,s). LRMS: m/2 434 (M+l)*; ' ' '■ 

5 ; 

PREPARATION 97 

1- (2-Aminoben7ylV5.{5-(4-f2-t-butvldimethvtsilvloxvethvhDiDera2in- 
1-ylsulphonyl]-?-n-prnpoxvphenvl)-3-n-propyl-1.6-dihvdro-7H-pyra2olo- 

[4 3-d]pvrimidin-7-one 
10 Imidazole (39 mg, 0.57 mmol) and t-butyldimethylsilyl chloride (69 mg, 

0.46 mmol) were added to a stirred solution of the title compound of Example 
53 (233 mg„ 0.38 mmol) in dichloromethane (4 ml) and the mixture stirred at 
room temperature for 20 hours. Water (5 ml) was added, the aqueous phase 
' • ' "Separated and extracted with dichloromethane (20 ml); then the combined 
5 organic solutions dried (Na2S04) and evaporated under reduced pressure.. 
Thh. resulting yellow oil was purified by column chromatography on silipa gel, 
using pentane:ethyl acetate (1:1) as eluant, to afford the title compound (212 
mg) as a colourless oil. 5 (CDCI3): 0.00 (6H,s), 0.85 (9H,s). 1.02 (3H,t). 1.20 
(3H,t). 1.88 (2H,m), 2.06 (2H,m). 2.52 (2H,t), 2.62 (4H,m), 2.95 (2H,t), 3.08 
D (4H.m). 3.66 (2H.t). 4.26 (2H.t). 5.79 (2H,s). 7.18 (2H,m), 7.36 (1H,m), 7.60 
(1H.d). 7'. 70 (IH.d). 7.82 (1H,d), 8,80 (1H.s). 9.70 CIH.s), 10.98 (IH.s). 
LRMS: m/z724 (M+1)*. 

PREPARATION 98 
5 5_(5.[4-(2-t-Rutvldimethvi-'^ilyloxvethvnDiperazin-1-vlsulphonyl]- 

2- n-proDOxvphenvl}-1-(?-methanesulDhQnamidobenzvl')-3-n-proDyl- 

1 6-dihvdro-7H-Dyrazolo[4.3-d]pvrimidin-7-one 
Methanesulphonyl chloride (24 ^1, 0.30 mmol) was added to a stirred, 
ice-cooled solution of the title compound of Preparation 97 (200 mg, 0.28 
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mmol) in pyridine (3 ml) and the nnixture stirred at room temperature for 20 
hours, then evaporated under reducec] pressure. The residue was treated 
with water (10 ml) and the resulting suspension ejctracted with ethyl acetate 

5 ^ (40 ml in total). The combined extracts were dried (Na2S04) and evaporated 
under reduced pressure to give a yellow oil which was purified by column 
chromatography on silica gel, using pentane:ethyl acetate (1:1) as eluant, to 
provide the title compound (145 mg) as a colourless oil. 8 (CDCI3): 0.00 
(6H,s). 0.85 (9H,s). 1.02 (SH/t), 1.20 (3H.t), 1.88 (2H.m). 2.06 (2H.m), 2.52 
10. (2H,t), 2.62 (4H,m). 2.95 (2H.t). 3;08 (4H.m), 3.66 (2H,t). 4.26 (2H,t). 5.79 

. (2H;s), 7.18 (2H,m). 7.36 (IH.m). 7.60 (1H,d). 7,70 (1H,d), 8.80 (IH.s), 9.70 
(1H.S), 10,58 (1H.S), LRMS: m/z 802 (M+1)r 

■" * ' ' PREPARATION. 99 ' 

.15 ,. , 5./2-EthoxvDhenvh-3-n-DroDvl-1-M-sulDhamr.ylhPn7yf)' • 
1.6-dihvdro-7H-pvrazolof4.3-d]Dvrimidin-7.9nf> • 

Obtained as a solid (51%) from the title compound of Preparation 14 

and 4-sulphamoylbenzyl chloride (J. Med. Chem., 1986. 29. 1814). using the 

procedure of Preparation 15A. Found: C, 58.78; H, 5.37; N. 14.83. 

20 C23H25N5O4S requires C. 59.08; H. 5.39; N. 14.98%. 5 (DMSOdg): 0.90 (3H,t), 

1.32 (3H.t). 1.74 (2H.m). 2.79 (2H.t). 4.14 (2H.q). 5l78 (2H.s). 7.04 (IH.m), 

7.16 (IH.d). 7.28 (2H.s), 7.38 (2H.d). 7.45 (IH.m), 7.66 (IH.d). 7.78 (2H.d). 

12.02 (1H,s). LRMS: m/z 468 (M+1)*. 

25 PREPARATION 1QQ 

1-Ben2yloxycarbonylmethvl-5-f2-n-propoxvDhenvn-3-n-prnpYl-i fi- 
dihvdrQ-7H- pvrazolo[4.3- d]pyrimldin-7-one - 

Obtained as a white solid (28%) from the title compound of Preparation 
12 and benzyl bromoacetate. using the procedure of Preparation 15D. 5 
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(CDCI3): 1.02 (3H.t). 1.17 (3H,t), 1.90 (2H,m). 2.02 (2H.m). 2.97 (2H,t), 4.19 
(2H,t), 5.21 (2H,s), 5.42 (2H.s). 7.06 (1H,d). 7.17 (IH.m). 7.33 (5H,m). 7.47 , 
(1H,m). 8.50 (1H,d), 11.23 (IH.s). LRMS: m/z46l (M+1)*. . 

5 

PRFPARATION 101 
1-CarbQxvmethyl-5-/?-n-Dro poxvDhenvlV3-n-Dropvl-1.6-dihvdro-7H- 
pvra2olQ[4.3 -H]pyrimidin-7-one 

Obtained as a beige solid (92%) from the titie compound of 
10 Preparation 100, using the procedure of Preparation 69. 8 (CDCI3): 1.04 
(3H,t). 1.18 (3H,t)., 1.91 (2H.m), 2.01 (2am), 2.97 (2H,t). 4.20 (2H,t), 5.41 
(2H,s), 7.06 (1H,d), 7.17 (IH.m). 7.48 (1H,m), 8.51 (1H,d). 11.36 (IH.s). . 
LRMS; m/z 371 (M+1)*. 

15 ' ' PRFPARATION 102 ' ... 

1-m.Fthylcarhf?mr.vlmethv |)-5U?-p-propoxvDhenvn-3-n-DroDvl-1.6- 
dihvdro-7H-nyra7Qlol4.3-d 1pvrimidin-7-one 

N-Methyimorpholine (91 ^il, 0.83 mmol) was added to a stirred solution 
of the title compound of Preparation 101 (93 mg, 0.23 mmol) in 

20 dichloromethane (5 ml) under nitrogen and the resulting solution cooled in an 
ice-bath. Ethylamine hydrochloride (24 mg, 0.30 mmol), 1- 
hydroxybenzotriazole hydrate (41 mg, 0.30 mmol) and 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (73 mg, 0.38 mmol) 
were added, then the resulting mixture allowed to warm to room temperature, 

25 stirred for a further 20 hours and evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (10 ml) and 2M hydrochloric 
acid (10 ml), the separated aqueous phase washed with ethyl acetate (10 ml) 
and the combined organic solutions washed successively with saturated 
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aqueous sodium bicarbonate solution (10 ml) and brine (10 ml), dried 
(MgS04) and evaporated under reduced pressure to give the' title compound 
(89 mgj as a cream solid. 5 (CDCI3): 1.03 (3H.it), ,1.10 (3H,t), 1.18 (3H,t), 1.90 
5 ^ (2H,m): 2.01 (2H,m), 2.98 (2H,t), 3.36 (2H,m), 4.19 (2H,t)! 5.23 (2H,s), 6.22 
(IH.s), 7.06 (1H,d), 7.18 (1H,m). 7.49 (IH.m), 8.62 (1H,d), 11.29 (1H,s). 
LRMS: m/z 398 (M+1)'. 

PREPARATION 103 

10 . 1-fN-f2-Methoxyethyhcarbamovlmethyl]-5-(2-n-DropoxvDhenyl)-.3-n- 

propyl-1.6-dihvdro-7H-pyrazolo[4.3-dlpvrimidin-7-onf? 

Obtained as a white powder (44%) from the title compound of 

Preparation 101 and 2-methcxyethylamine, using tfie procedure of 
'.'" "Preparatiori 102. 5 (CDCI3): 1.03 (3H,t), 1.18,(3H[t), 1.88 (2H,m), 2.00 
15 (2H.m), 2.98 (2H,t), 3.29 {3H,s), 3.42 (4H.m), 4.21. (2H,t), 5.29 (2H.s), 6 46 • 

(1H,s). 7.04 (1H.d), 7.15 (1H,d), 7.48 (IH.m). 8.50 (1H,d). 11.27 (1H.^. 

LRMS: m/2 428(M+1)*. 

PREPARATION 104 
20 1-(Morphnlin-4-vlcarbo nvlmethvn-5-(2-n-prn poxvphenyl)-3-n-prr>py| - 
1 ■6-dihvdro-7H-pyrazolo[4.3-d]pyrimidin-7-one . 

Obtained as a cream foam (95%) from the title compound of 
Preparation 101 and morpholine, using the procedure of Preparation 102. 5 
(CDCI3): 1.03 (3H,t), 1.19 (3H,t). 1.90 (2H.m). 2.00 (2H.m). 2.98 (2H,t), 3.50- 
25 3.78 (8H,m), 4.19 (2H,t), 5.45 (2H,s), 7.05 (1H,d), 7.18 (1H,m). 7.46 (1H,m), 
8.50 (IH.d), 11.20 (IH.s). LRMS: m/z 440 (M+1)*. 
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PRFPARATION 105 

2-fN.Fthvlcarhamnvlmeth vlV5-(2-n-DrbDOXvpheny n-3-n-Dropvl-? fi- 
dihvdro-7H-pvrazolof4 ,3-d]pvrimidin-7-one 

Obtained as a white powder (58%) from the title compound of 
Preparation 69 and ethylamine hydrochloride, using the procedure of 
Preparation 102. .5 (CDCI3): 1.10 (3H.t). 1.05 (3H,t), 1.14 (SH.t). 1.82 (2H,m), 
2.02 (2H.m), 3.00 (2H,t). 3.30 (2H.m), 4.19 (2H,t), 4.99 (2H,s), 6.23 (IH.s). 
7.07 (IH.d), 7.15 (1H,m), 7.48 (1H,m). 8.42 (1H,d), 11.00 (IH.s). LRMS: m/z 
398 (M+1)*. • 

PREPARATION 106 ■ 

2-[N-(2-Methoxvpthynr,arbamovlmethvn-5-(2-n-DropoxvDhenyn-3-n- 
prQpyl-2.6-dihyHrn-7H-DVra 7nln[4 3-dlDvrimidin-7-on'e ' 

Obtained as a cream foam (74%) from the title compound of ; 
Preparation 69 and 2-methoxyethylahiirie, using the procedure of Preparation 
102. 5 (CDCI3): 1.02 (3H,t). 1.15 (3H.t). 1.84 {2Him), 2.00 (2H,m), 3.00 (2H,t), 
3.28 (3H,s). 3.40 (4H,m). 4.19 (2H,t), 5.00 (2H.s). 6.40 (1H,s). 7.06 (IH.d), 
7.16 (IH.m). 7.46 (IH.m), 8.43 (1H,d). 10.97 (IH.s). LRMS: m/z 428 (M+1)*. 

PRFPARATIQN 107 

7-(Mnrphnlin-4-vlc afhnnylmethvn-5-(2-n-DroDOXVDhenvh-3-n-Dropvl- 
2.6-dihydro-7H-pvrazolor4 -'^-rilpvrimidin-7-one 

Obtained as a white foam (55%) from the title compound of 
Preparation 69 and morpholine, using the procedure of Preparation 102. 5 
(CDCI3): 1.05 (3H,t), 1.13 (3H,t). 1.91 (2H.m), 2.00 (2H,m), 3.01 (2H,t), 3.66 
(8H,m). 4.17 (2H.t). 5.20 (2H.s). 7.04 (IH.d). 7.15 (IH.m). 7.45 (IH.m). 8.41 
(IH.d). 10.36 (IH.s). LRMS: m/z 440 (M+1)*. 
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PREPARATIQN 108 

4-f2S>ChloroproDanQvl)morpholine 

N-Methylmorpholine (1.5 niil, 13.8 mmol), followed by 1- 

5 hydroxybenzotriazole (1.483 g, 11.0 mmol) and 1-(3-dimethylaminoprGpyl)-3- 

ethylcarbodiimide hydrochloride (2.317 g, 12.0 mmol), were added to a 

stirred, ice-cooled solution of S-(-)-2-chloropropionic acid (1.0 g, 9.2 mmol) in 

dichlorcmethane (30 ml) and the resulting solution stirred at about 0°C for 45 

minutes. Morpholine (2.4 ml. 27.6 mmoJ) was then added, the cooling bath 

10 removed and the reaction mixture stirred at room temperature for 66 hours. 

then evaporated under reduced pressure. The residue was partitioned 

between ethyl acetate and water, then the separated organic phase washed 

with brine, dried (MgS04) and evaporated under reduced pressure. The 

• . ..... ....... ,. • , ■ • ■ ^ 

resulting yellow oil w^s purified by column chromatography on silica gel, using 

15 mixtures of hexane:ethyl acetate (3:1 and then 2:1) as eluants, to provide the 

title compound (57 mg) as a colourless oil. [af^ + 51° (c = 0.1, CH3OH). 5 

(CDCI3): 1.67 (3H,d). 3.42-3.89 (8H,m). 4.53 (IH.q). LRMS: m/z 195 
(M+NHJ*. • 

20 

PREPARATION 109 

1-f1S-/Morpholin>4-ylcarbonvnethvl>5>f2-n-propoxvphRnvj)-3>n-DrQ p yl- 
1.6'dihvdrQ-7H-pyrazolo[4.3-d]pvrimidin-7-one 

Obtained as a white foam (44%) from the title compounds of 
25 Preparation 12 and Preparation 108, using the procedure of Preparation 15B. 
5 (CDCI3): 1.02 (3H.t). 1.18 (3H.t). 1.78 (3H.d). 1.88 (2H,m), 2.03 {2H.m). 2.98 
(2H.m). 3.40-3.74 (8H,m). 4.20 (2H.t). 6,18 (IH.q), 7.06 (1H,d). 7.16 {1H,m). 
7.46 (1H,m), 8.52 (IH.d). 11.24 (1H,s). LRMS: m/z 454 (M+1)\ 
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PRFPARATION 110 
2-[1S-(MorDhnlin-4-vlcarb r)nvhethvn-5-(2-n-DroDoxvohenvn-3-n-pmpyl- 
2.6-dihydro-7H-pvrazolof4 .?-ri]pvrimidi'n-7-one ■ ■ 
5 Obtained as a white foam (33%) from the title compounds of 

' Preparation 12 and Preparation 108, using the procedure of Preparation 15B. 
5 (CDCI3): 1.05 (3H,t), 1.15 (3H.t). 1.82 (3H,d). 1.90 (2H,m). 2.00 {2H,m). 2.98 
(2H.m). 3.30 (2H.m), 3.48 (2H,m). 3.66 (4H,m), 4.19 (2H.t). 5.58 (1H,q), 7.06 
(1H,d), 7.47 (IH.m). 8.40 (1H.d), 10.94 (1H,s). LRMS: m/z 454 (M+l)*. 

10 , 

, , , ' PRFPARATION 111 

4-(2R-Chloropropanoyhmorpholine 
Obtained as a pale yellow oil (16%) from R-(+)-2-chloropropionic acid 

-.and mo'ppholine/ using the procedure of Preparation 106. 

15 [af - 46° (c = 0.1 . CH3OH). 5 (CDCI3): 1 .69 (SH^d). 3.49-3.87 (8H.m). . • 

4.5'^(1H,q). LRMS:myz195(M+NH4)*. ' ' 

PRFPARATION 112 

20 1 -[ 1 R-(MorDhnlin-4-vlcarbo nvnethvn-5-(2-n-DroDoxvDhenvn-3-n-DroDvl- 

1.6-dihydro-7H-pyra7olof4.? -H1pvrimidin-7-one 

Obtained as a yellow solid (8%) from the title compounds of 

Preparation 12 and Preparation 111. using the procedure of Preparation 15B. 

5 (CDCI3): 1.02 (3H.t), 1.18 (3H.t), 1.79 (3H,d), 1.91 (2H,m), 2.04 (2H,m). 2.98 
25 (2H.m). 3.40-3.76 (8H,m) 4.20 (2H.t). 6.19 (1H,q). 7.06 (iH.d). 7.18 (1H.m). 

7.46 (1H,m). 8.52 (IH.d). 11.24 (IH.s). LRMS: m/z454 (M+1)\ 
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PREPARATION 113 

2-f1R-fMorDholin-4-vlcarbon\/n^thvl] -5-(2-n-DrnpnxvDhenyh-?.n-Dropvl- 
2.6-dihydro-7H-pyrazolo(4.3-d]pvrimidin-7-one , 
5 ^ ;'Obtained as a yellow powder (23%) from the title compounds of 

Preparation 12 and Preparation 111, using the procedure of Preparation 15B. 
5 (CDCI3); 1.04 (3H,t), 1.14 (3H,t), 1.82 (3H,d), 1.92 (2H,m). 2.00 (2H.m), 2.99 
(2H,m), 3.30 (2H.m). 3:48 (2H.m). 3.63 (4H,m), 4.19 (2H.t), 5.59 (.1H.q). 7.06 
(IH.d). 7.16 (IH.m), 7.45 (IH.m). 8.40 (IH.d). 10.95 (1H,s). LRMS: m/z 454 ' 
'10 (M+1)\ , . 

PREPARATION 114 

1- (2-MorDholin-4-vlethvn-5-(2-n-DroooxvDhQnvn- 3-n-DrQpyl-1 , 6-dihvdrn- 
7H-Dvrazolof4.3-d]pvrimidin-7-one , , 

15 .Obtained as a clear oil (40%) from the title compound of Preparation. 

■ \ , , , 

12 iand the free base of 4-(2-chloroethyl)morphoiine hydrochloride, us<ng the 

procedure of Preparation 15B. 5 (CDCI3): 1.03 (3H.t), 1.15 (3H.t). 1.88 

(2H,m), 2.00 (2H,m). 2.52 (4H,m), 2.88 (2H.t), 2.93 (2H,t). 3.62 (4H.m). 4.19 

(2H,t). 4.70 (2H.t), 7.04 (1H,d), 7.15 (1H.m). 7.44 (1H,m). 8.50 (IH.d). 10.65 

20 (1H.S). LRMS: m/z 427 (M+2)*. 

PREPARATION 115 

2- (2-MorphQlin-4-ylethvlV5-f2-n>DrQDOXVDhenvn-3-n- DrQDvl-2 6-dihyHrn> 
7H-pyrazQlo[4.3-d]pvrimidin-7-one 

25 Obtained as a yellow foam (24%) from the title compound of 

Preparation 12 and the free base of 4-(2-chloroethyl)morpholine 
hydrochloride, using the procedure of Preparation 15B. Found: C; 63.90; H, 
7.33; N. 16.21. C23H31N5O3; 0.10 CH2CI2 requires C, 63.93; H, 7.25; N, 
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16.14%. 5 (CDCI3): 1.06 (3H;t), 1.14 (3H.t), 1.88 (2H,m). 2.00 (2H,m), 2.52 

(4H,m), 3.00 (4H.m). 3.69 (4H.m). 4.18 (2H,t), 4.42 (2H.t), 7.04 (1H,d), 7.14 

(1H.m), 7.45 (1H,m), 8.40 (1H,d). 10.85 (IH.s). ' LRMS: m/z 426 (M+l)*. 

5 ' ' ■ ■ 

PRFPARATION 116 

2-[2-(4-Methvlpippra7in-1-v l^ethvn-5-(2-n-DroDOXVDhenvlV3-n-prQpvl- 
? 6-dihvd ro-7H-pvra 7nlo[4 S-dloy rimid in-7-one 

Obtained as a white foam (17%) from the title compound of 
10 Preparation 12 and 1-(2-chioroethyl)-4-methylpiperazine (Europ. J. Med. 
Chem., 1 995, 20, 77), using the procedure of Preparation 15B. 8 (CDCI5): 
1.05 (3H,t), 1.12 (3H,t), 1.86 {2H,m), 1.98 (2H,m), 2.28 (3H.s), 2.44 (4H,m). 
2.58 (4H.m). 2.97 (4H,m), 4.17 (2H,t), 4.39 (2H,t), 7.03 (IH.d), 7.12 (IH.m), 
7.44 (1H..m)v 8,40 (I.H.d), 10.85 (IH.s). LRMS: m/z 439,(M+1)\' ' 

15 ' ' ■ • " . ; 

PRFPARATION 117 

1 -^:?-Chloroethyhpvrazole 

1-Bromo-2-chloroethane (6.0 ml, 72 mmil) was added dropwise, under 

nitrogen, to a vigorously stirred, ice-cooled mixture of pyrazoie (5.0 g, 73 

20 mmol), potassium carbonate (10.0 g. 73 mmol) and acetone (95 ml). After 3 
hours, the cooling bath was removed and the reaction mixture stirred at room 
temperature for a further 3 days, then filtered. The filtrate was evaporated 
under reduced pressure and the residue purified by column chromatography 
on silica gel, using dichloromethane:methanoI (97:3) as eluant, to yield the 

25 title compound (1 .62 g) as a clear oil. 8 (CDCI3): 3.90 (2H,m), 4.42 (2H,m), 
6.23 (1H,s), 7.63 (1H,s). 7.65 (1H,s). LRMS: m/z 131 (M+1)*. 
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PREPARATION 118 

5-f2-n-PropoxvDhenvlV3-n-propvl-2-f2-Dvra7ol-1-vlethvl)-9 , 6-dihvdrr)- , 
7H-Dyrazolo[4.3-d]pyrimidin-7-one 
5 Obtained as a white solid (63%) from the' title compounds of 

Preparation 12 and Preparation 1 17, using the procedure of Preparation 15B. 
6 (CDCI3): 0.82 (3H.t), 1.10 (3H,t), 1.56 (2H,m), 1.98 (2H,m), 2.47 (2H,t). 4.16 
(2H,t), 4.64 (2H:m). 4.78 {2H,m), 6.02 (IH.s), 6.88 (1H,s), 7.00 (1H,d). 7.04 
(1H,m), 7.40 (IH.m). 7.50 (IH.m), 8.36 (1H,d), 10.58 (IH.s), LRMS: m/z 407 
10 (M+1)*. 

PREPARATION 119 
1-f2-ChloroethvlV1.2.3-tria2Qlf? 
Sodium methoxide (7.0 g, 121 mrhol) was ad'ded'to a stirred, ice- ' 
15 cooled solution of 1,2,3-triazole (8.4 g, 121 mmol) in methanol (125 ml) 
followed, dropwise, by 1-bromo-2-chloroethane (10.0 ml, 121 mfpol). The 
cooling bath was removed and the reaction mixture stirred at room 
temperature for 2 days, then evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (125 ml) and brine (100 ml), 
20 then the separated organic phase dried (MgS04) and evaporated under 
reduced pressure. The residue was purified by column chromatography on 
silica gel. using dichloromethane: methanol (96:4) as eluant, to furnish the 
title compound (2.19 g) as a clear oil 5 (CDCI3): 3.88 (2H,m). 4.68 (2H,m). 
7.50 (1H,s), 7.60 (1H.S). LRMS: m/2 132 (M+1)'. 

25 

PREPARATION 120 
5-(2-n-ProDOxvphenvlV3-n-proDvl-2-(2-(1.2.3>tnazQU1>vi^ethyl>? fi^ 
dihvdro-7H-pyrazolo[4.3-d1pvrimidin-7-one 

Obtained as a white solid (60%) from the title compounds of 
30 Preparation 12 and Preparation 119. using the procedure of Preparation 15B. 
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■ 8 (CDCI3): 0.82 (3H,t), 1.07 (3H.t), 1.50 (2H.m). 1'..96 (2H,m). 2.56 (2H,t). 4.08 
(2.H,t), 4.72 (2H.t), 5.04 (2H.t), 7.00 (IH.d). 7.04-7.08 (2H,m), 7.40 (1H.m). 
7.46 (1IH.S). 8.38 (1H,d), 10.96 (1h's)-' LRMS; m/z408 (M-Hf. 

' . ' PRFPARATION 121 

l.(?-ChloroethvlV1.2.4-triazole 
Obtained as a clear oil (22%) from 1,2,4-tria2ole and 1-bromo-2- 
chloroethane, using the procedure of Preparation 1 17. 6 (CDCI3): 3.79 ' . 
10 (2H,m),4.18(2H.m), 7.84 (IH.s). 8.04 {1H,s). 

PRFPARATION 122 
5-f2-n-ProDoyYphpnvn-3-n-proDvl-2-f2-f1.2.4-triazol-1-vUethvn-2.6- 

■, dihydro;-7H-pvra2olof4.3 -H]pvrimidin-7-one » 

15 ' Obtained as a white foam (32%) from the title compounds of 

Pr^aration 12 and Preparation 121 . using the procedure of Preparation 15B. 
5 (CDCI3): 0.88 (3H.t). 1.11 (3H,t). 1.58 (2H.m), 1.98 (2H,m). 2.60 (2H,t). 4.15 
(2H,t), 4.68 (2H,t), 4.88 (2H,t). 7.00 (IH.d), 7.06 (IH.m). 7.40 (1H.m). 7.68 
(1H.S), 7.92 (IH.s). 8.32 (1H,d). 10.90 (IH.s). LRMS: m/z408 (M+1)*. 

20 

PRFPARATION 123 
2-f2.Nifropheny')-^-^7-n-Dro poxvDhenvn-3-n-DroDvl-2.6-dihvdro-7H- 
pyra7nlnf4 :^-d1pvrimidin-7-one 

Obtained as a yellow powder (60%) from the title compound of 
25 Preparation 12 and 2-fluoronitrobenzene, using the procedure oif Preparation 
15B. 5 (CDCI3): 0.90 (3H,t), 1.07 (3H,t). 1.76 (2H,m). 1.99 (2H,m). 2.84 
(2H.t). 4.15 (2H.t). 7;01 (IH.d). 7.10 (iH.t), 7.43 (IH.t), 7.58 (1H,d), 7.70 
(IH.t), 7.78 (1H.t). 8.16 (IH.d). 8.42 (IH.m). 10.93 (IH.s). LRMS: m/z434 
(M+1)*. 
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PREPARATION 124 

2-(4-NitroDhenvlV5-(2-n-DroDOXVDhenvn-3-n-DrnpYl.7 R.dihvdm-7H- 
Dvra20lof4 3 -dlDvrimidin.7.one 

Obtained as a yellow solid (72%) from the title compound of 
Preparation 12 and 4-fluoronitroben2ene, using the procedure of Preparation 
15B. 5 (CDCI3): 0,96 {3H.t), 1.14 (3H.t), 1.80 (2H,m), 2.02 (2H,m), 3.12 
(2H,t), 4.20 (2H.t), 7.08 (1H,d). 7.18 (1H,t), 7.49 (1H,t). 7.84 {2H,d). 8.45 
(3H,m), ir.03 (1H.S). LRMS: m/z434 (M+1)*. 

PREPARATION 1?fS 

5-(2-n-ProDQXvphenvn-3-n-DroDvl-2-Dvri midinr2-vl-? fi.dihvdrr)-7H- 
PvrazolQ[4.3-d]pyrimidin-7-one 

Obtained as a white solid (26%) from the title 'compound of Preparation 
12 and 2-chloropyrimidine, using the procedure of Preparation 15B. 5 
(CDCI3): 1.00 (3H.t). 1.17 (3H.t). 1.80 (2H.m). 2.01 (2H.m). 3.48 (2H,t). 4.19 
(2H.t), 7.06 (IH.d). 7.17 (IH.m). 7.40 (IH.m), 7.46 (1H,m). 8.50 (IH.d). 8.92 
(2H,d). 10.98'(1H.s). LRMS: m/z 391 (M+1)*. 

PREPARATION 126 

2-Cvclobutylmt=?thvl-5-(2-ethoxvphenyi)-3-n-DrQpvl-2 6-dihY(ir<?-7H- 
Dvrazolo[4 . 3-d]pyrimidin-7-one 

Obtained (25%) from the title compound of Preparation 14 and 
methanesulphonyloxymethylcyclobutane (J. Chem. Soc. Perkin II, 1981, 970). 
using the procedure of. Preparation 15C. Found: C, 68 .62; H, 7.13; N, 15.21. 
C21H26N4O2 requires C, 68.83; H, 7.15; N, 15.29%. 5 (CDCI3): 1.05 (3H,t), 
1.58 (3H,t), 1.88 (6H,m). 2.07 (2H,m). 2.88 (3H,s), 4.30 (4H,m), 7.03 (IH.d), 
7.12 (1H,m), 7.44 (1H.m). 8.40 (1H,d), 10.84 (1H,s). LRMS; m/z 367 (M+1)*. 
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PRFPARATIQN 127 
2.Cvclobutvlmpthvl-5-(2-n -propQXVDhenvn-3-n-proDvl-2.6-dihvdm-7H- 
pyrazolp[4.3-d]pvrimidin-7-one 
5 Qbtained as a white solid (23%) from the title compound of Preparation 

' 12 and'methanesulphonyioxymethyicyclobutane (J. Chem. Soc. Perkin II, 
1981, 970), using the procedure of Preparation 15C. 5 (CDCI3): 1.05 (3H,t),' 
1.12 (3H,t), 1.84-2.06 (10H,m), 2.98 (3H,m), 4.17 (2H,t), 4.32 (2H,d), 7.04 
(1H,d), 7.12 (1H.m). 7.44 (IH.m). 8.39 (1H,d). 10.70 (IH.s). LRMS; m/z 381 , 
10 (M+1)'. 

' PRFPARATION 128 
MPthyl 2-f2-m ethoxvethoxv^benzoate 
Diethyl azodicarboxylate (7.0g, 40.4 mmol) was added d^opwise to a 
...stirred solution o.f methyl salicylate. (5. tg, 33.5 mpibl), 2-methoxyethanol 
15 (2.6g, 34.1 mmol) and triphenylphosphine (10!6 g'. 40.4 mmol), then the . 
reaction niixture stirred at room temperature for 18 hours and evaporated ' 
under reduced pressure. The residue was triturated with ether, the resulting 
mixture filtered, the filtrate evaporated under reduced pressure and the 
resulting residue purified by column chromatography on silica gel, using an 
20 elution gradient of pentane:ether (1 00:0 to 80:20). to afford the title compound 
■ (4.8Gg. 68%) as a colourless oil. 5 (CDCl3):3.51 (3H,s), 3.85 (2H.t). 3.92 
(3H.S), 4.23 (2H.t). 7.03 (2H.m). 7.48 (1 H,m). 7.83 (1 H.d). 

PRFPARATION 129 
25 ?-(?-Methoxyethoxv^ben2oic acid . 

A mixture of the title compound of Preparation 128 (4.8g, 22.8 mmol) 
and 2M aqueous sodium hydroxide solution (25ml, 50 mmol) was stirred at 
room temperature for 4 hours, then washed with ether. The resulting 
aqueous solution was acidified to pH 3 using 1M hydrochloric acid and 
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extracted with dichloromethane (3 x 50 ml). The'combined extracts were' 
dried (MgS04) 3nd evaporated under reduced pressure to'give the title 
compoiijnd{4.16g, 93%)asanoji. 6 (CDCy: 3.50 (3H,s)/3;86 (2H,t), 4.41 
5 (2H,t), 7,08 (1H,d). 7.19 (IH.m). 7.58 (1H,m), 8.22 (IH.d)* 

PREPARATION 130 
3-Ethvl-4-nitro-2-fpvndin-2-vnmethvlpvra2Qle-5-carbQyamidP 
A mixture of the title compound of Preparation 6 (20. Og, 109 mmol), 2- • 

10 chloromethylpyridine hydrochloride (17. 9g. 109 mmol), cesium carbonate 
<74;7g, 222 mmol) and dimethylformamide (120 ml) was stirred at room 
temperature for 18 hours, then evaporated under reduced pressure. The 
residue was partitioned between dichloromethane (100 ml) and' water (100 

•ml), then the aqueous phase separated and extracted With dichloromethane 

15 (3 X 100 ml). The organic phase was added to the extracts and the combined' 
"dichloromethane solutions dried (MgSOJ and evaporated under reduced ' 
pressure. Crystallisation of the residue from dichloromethane.methanol 
provided the 1 -isomer of the title compound, i.e. 3-ethvl-4-nitrQ-1 pyrlriiri^? - 
Yl)mgthylpyrg?Qle-5-C9rbPxamidQ. 

20 The mother liquor was evaporated under reduced pressure and the 

residue purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol (100:0 to 95:5), to yield the title 
compound (17.36g. 58%) as a white solid. 6 (CDCI3): 1.16 (3H,t), 3.06 (2H.q). 
5.48 (2H,s), 5.88 (1H,s), 7.19 (1H,d). 7.27 (2H.m). 7.70 (1H,m). 8.57 (1H,d). 

25 

PREPARATION 131 

4-Amino-3-ethyl"2-(pvrid(n-2-vnmethylDyrazole-5-carbQxamidfi 
Obtained as a white solid (87%) from the title compound of Preparation 
130, using the procedure of Preparation 7 except that the hydrogenation was 



wo 98/49166 PCT/EP98/02257 

< 

'-136- 

conducted for only 4 hours. 5 (CDCI3): 1 .03 (3H,t), 2.53 (2H,q), 4.00 (2H,s), 

5.22 (1H.S). 5.36 (2H.s), 6.60 (IH.s). 6.81 (1H.d), 7.20 (IH.m). 7.62 (lH,m). 

8.57 (1H.d). LRMS: m/z 246 (M+1)*. ' ' , 

5 ' ■ . . ' 

PRFPARATION 1^2 

3-Ethvl-4-[2-(2-methnxvethoxv^benzamido1-2-(Dvriqin-2-vl')methvlDvrazole-5- 

carboxamide 

Oxalyl chloride (3.05g, 24 mmol) was added dropwise to a stirred 
10 solution of the title compound of Preparation 129 (2.35g, 12 mmol) and 
dimethylformamide (5 drops) in dichloromethane (40 ml) and the reaction 
mixture stirred at room temperature for 1 hour, then evaporated under 
reduced pressure. 

A solution of the residijal. crude acyl chloride in. dichloromethane (20 , 

15 ml) was added dropwise to a stirred suspension of the title compound of 
Preparation 131 (2.45g, 10 mmo1) in a mixture of triethylamine (5.05g, 50 
mmol) and dichloromethane (20 ml). The reaction mixture was stirred at room 
temperature for 18 hours and then evaporated unider reduced pressure. The 
residue was partitioned between ethyl acetate (50 ml) and water (20 ml), then 

20 the organic phase washed successively with 1M aqueous citric acid solution 
(20 ml), 2M aqueous sodium hydroxide solution (20 ml) and brine (20 ml), 
dried (MgS04) and evaporated under reduced pressure. The crude product 
was purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane.methanol (100:0 to 93:7). to furnish the title 

25 compound (3.19g. 75%) as a foam. 5 (CDCI3): 1.08 (3H.t). 2.84 (2H.q), 3.36 
(3H,s), 3.94 (2H,t), 4.40 (2H,t), 5.27 (1H.s), 5.48 (2H,s). 6.73 (1H,s), 6.92 
(1H,d), 7.07 (2H,m), 7.22 (1H,m), 7.45 (IH.m), 7.65 (IH.m), 8.23 (IH.d), 8.59 
(1H,d), 10.34 (1H,s). LRMS: m/z424(M+1)\ 
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' PREPARATION 133 
3>Ethvi-5>[2-(2-methoxvethQx v)phenvl]-2-(Dvridin-2-vnmethvl>2 fi-riihvdrQ-7H. 

pyrazolo[4.3-d]pvrimidin-7-Qne 
5 Potassium t-butoxide (1.12g, 10 mmol) was added to a stirred solution 

of the title compound of Preparation 132 (3.1 5g, 7.45 mmol) in n-propanol (40 
ml) and the reaction mixture heated under reflux for 6 hours, then allowed to 
cool. Ethyl acetate (60 ml) was added and the resulting mixture washed 
successively with 1M aqueous citric acid solution (25 ml) and brine (25 ml), 
10 dried (MgS04) and evaporated under reduced pressure. The i-esidue was 
purified by column chromatography on silica gel, using an elution gradient of 
dichloromethane:methanol (100:0 to 95:5) to afford the title compound (2.17g, 
72%). 8 (CDCI3): 1.29 (3H.t). 3.00 (2H.q), 3.57 (3H,s), 3.86 (2H,t). 4.35 (2H.t). 
5.68 (2H,s), 7.05 (2H.m), 7.12 {1H,m), 7.20 (1H,m), 7V43 (1H,m), 7.60 (1H,m).' 

15 8.34 (1H,d). 8.57 (iH.d). 11.03 (1H,s). LRMS: m/z407(M+2)\ 

' . ... _ ' , . . . . 

PREPARATION 134 
5-Chlorosulphonvl-2-n-propoxvbenzoic acid 
A three-neck flask, equipped with a 5M aqueous sodium hydroxide 
20 scrub (550 ml), was charged with thionyl chloride (40 ml, 0.55 mol) and 
chlorosulphonic acid (150 ml, 2.26 mol) and the stirred mixture cooled to 
about -lO^'C. A solution of 2-n-propoxybenzoic acid (lOOg, 0.55 mol) in 
dichloromethane (200 ml) was added over 20 minutes, ensuring that the 
reaction temperature was maintained below 5°C, then the reaction 
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• mixture was allowed to warm to room temperature. Th6 resulting solution . 
was added over 1 hour to stirred, ice-cold water, whilst maintaining the 
temperature at about 0°C, and stirring continued for a farther 30 minutes. 

5 The mixture was filtered and the bolid thus obtained was vyashed with cold 
iwater (100 ml) and dried under vacuum to give the title compound (122. 2g. 
80%) as a white solid. 5 (DMSOdg); 1.13 (3H,t), 2.00 (2H,m), 4.32 (2H,t). 
7.23 (1 H,d), 8.21 (1 H,m). 8.82 (1 H,d). 

♦ 

10 PRFPARATION 135 

5-f4-EthvlDippra7ih-1 -vlsulDhonvlV2-n-DroDoxvbenzoic acid 
1-Ethylpiperazine (135 ml. 1.063 mol) was added over 10 minutes to a 
stirred, ice-cooled suspension of the title compound of Preparation 134 
.(295.5g,, 1.063 mol) in water. (12 I),, followed by a ,?olution of 50% w/v 

15 aqueous sodium hydroxide solution (64 ml, 0.33 rrtol) at such a rate as to 
maintain a' pH of 6 to 7. The reaction mixture was stirred at below lO^C fof 2 
hours, the pH adjusted to 7 and stirring continued at room temperature for 18 
hours. Next, the pH was adjusted to 5 using concentrated hydrochloric acid, 
sodium chloride (240g) added and the resulting mixture stirred vigorously until 

20 solution was achieved. This aqueous solution was extracted with 

• dichloromethane (2 x 1.05 I), the extracts combined and the dichloromethane 
removed by distillation whilst replacing it with butan-2-one so as to maintain a 
constant volume; once a head temperature of about 77°C had been 
achieved, the solution was cooled to about 36°C . Methanesulphonic acid (59 

25 ml. 0.909 mol) and more butan-2-one (500 ml) were added dropwise over 1 
hour, with gradual heating to 75°C to enable constant stirring, and the 
resulting suspension stirred at room temperature for a further 18 hours. 
Filtration, followed by washing with butan-2-one (500 ml) and drying at 40°C 
of the solid thus obtained, provided the methanesulphonate salt of the title 
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compound (383g, 80%), m.p. 187-t88°C. 5 (DMSOdg): 0.97 (3H,t), 1.15 ' 
(3H.t), 1.75 (2H.m). 3.10 (4H,m), 3.^0 (2H,m), 3.70 {2H,m);4-l1 (2H,t), 7.39 
. (IH.d), 7.86 (1H,m), 7.93 (1H,m). , ' 

5 A portion (20g) of this salt was dissolved in water {iOO ml), then the pH 

of the stirred solution adjusted to 5.3 usirlg 5M aqueous sodium hydroxide 
solution and sodium chloride (26g) added. Next 4*-methylpentan-2-one (200 
ml) was added, then the resulting mixture vigorously stirred for 30 rriinutes 
and filtered. The solid thus obtained was dried to yield the crude product * 

10 (1 Og, 64%). m.p. 83-90^^0 crystallisation of a sample of which from butan-2- 
One:acetone provided the pure title compound, m.p. ,143-145°C. 
5 (DMSOde): 0.91 (3H.t), 0.99 (3H.t), 1.74 (2H,m). 2.30 (2H,q), 2.45 (4H,m). 
2.85 (4H,m). 4.09 (2H.t). 7.32 (1H,d). 7.70 (1H,d), 7.87 (IH.s). llRMS; m/2 

357(M^1)r' • . .... . M . ■ 

15 , . ' 

^ PREPARATION 136 ' , ' 

3-EthvM-[5-r4-ethylpiperazin-1-vlgulDhonvn-2>n-DroDQxyhfinzamido]-?- 
(pyridin-2-ynmethylpyrazole-5-carbQxamide 
A stirred mixture of the title compound of Preparation 135 (356.5g, 1 .0 
20 mol) and butan-2-one (2.85 I) was heated under reflux and then distilled at 
atmospheric pressure until a subtantial portion (1.08 I) of solvent had been 
removed. The resulting solution was cooled to room temperature under 
nitrogen and 97% N.N -carbonyldiimidazole (163.9g, 0.98 mol) added over 2 
hours, using an Archimedean screw and washing-in with butan-2-one (ICQ 
25 ml). The mixture was heated to reflux temperature over 1 hour, stirred for a 
further 30 minutes, allowed to cool and stirred at room temperature for a 
further 18 hours. Next, the title compound of Preparation 131 (245. 3g, 1.0 
mol) was washed in using butan-2-one (20 ml) and the reaction mixture 
stirred under reflux for 32 hours and then at room temperature for 18 hours. 
30 The resulting solid was collected, washed twice with butan-2-one (300 ml. 
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then 150 ml), dried under suction and then stirred with water (1.725 I) for 30 
minutes. Filtration gave a further solid which was washed with water (215 ml) 
and dried at SS^C to furnish the title compound'(3.85.1g, 66%) as an off-white 
5 solid, m.p. 191-192''C . Found: C,57.43; H,6.38; N,16.69. C28H37N7O5S ' 
requires C, 57.62; H,6.39; N, 16:80. 6 (CDCI3): 1.05 (9H,m), 2.04 ,(2H,m); 2.38 
(2H.q), 2.50 (4H,m), 2.88 (2H,q), 3.05 (4,H,m), 4.29 (2H,t), 5.25 (1H,s), 5.47 
(2H.S). 6.68 (1H,s), 6.92 (lH,d), 7.12 (1H,d), 7.22 (1H,m), 7.66 (1H,m), 7.86 
(1,H.d), 8.60 (2H.m). 10.36 (IH.s). LRMS; m/z 584 (M+1)\ 
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Biological activity ' ' , 

I 

Th^ following Table illustrates the in yiliQ activities for a range of the 

5 compounds of the invention as inhibitors of cGMP PDE5. ' 

I 

TABLE 



EXAMPLE NO. 


IC50 (nM) 


4 

t 


2.2 


7 


. 2.6 


• 31 


4.0 


77 


7.1 




" 3.9 


... 87 


. ''2.0 


100 


1.9 • 


108 


2.1 


117 


3.2 


125 


2.8 


126 


9.2 


129 


' 6.5 



10 Safety profile 

Several compounds of the invention have been tested at doses of up 
to 3 mg/kg i.v. in mouse and at 0.5 mg/kg i.v. and 1 mg/kg p.o. in dog, with no 
untoward effects being observed. 
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/ . CLAIMS 

1 . A compound of formula (lA) or (IB): 

5 



0 O 




or a pharmaceutically or veterinarily acceptable salt thereof, or a 
pharmaceutically or veterinarily acceptable solvate of either entity, 
10 wherein R' is C, to Ca.alkyl SMbstituted with C3 to Cg cycloalkyi, 
CONR^R^ or a N-linked heterocyclic group selected from 
pyrazolyl. imidazolyl, triazolyl, pyrrolidinyl, piperidinyl, 
mprpholinyl and 4-R^-piperazinyl; (CH2)nHet or (CHs)^; 
R^ is Ci to Cg alkyi; 

15 is C, to Ce alkyi optionally substituted with C1-C4 alkoxy; 

R'' is SOzNR'r"; 

R^ and R® are each independently selected from H and to C4 
alkyI optionally substituted with Ci to C4 alkoxy, or, together with 
the nitrogen atom to which they are attached, form a pyrrolidinyl, 
20 piperidinyl, morphollnyl or 4-R^-piperazinyl group; 

R' and R^, together with the nitrogen atom to which they are 
attached; form a 4-R^°-pipera2inyl group; 
R- is Ci to C4 alkyI; 
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is H or Ci to C4 alkyi optionally substituted with OH, to 
alkoxy or CONH2; 

Het is a C-linked 6-membered heterocyclic group containing one 
5 or two nitrogen atoms, optionally in the form of its morio-N-oxide, 

or a C-linked 5-membered heterocyclic group containing from " 
one to four heteroatoms selected from nitrogen, oxygen and 
sulphur, wherein either of said heterocyclic groups is optionally 
' substituted with one or two substituents selected from to C4 
10 aikyi optionally substituted with C, to C4 alkoxy, Ci to C4 alkoxy, 

halo and NHj; 

Ar is phenyl optionally substituted with one or two substituents 
selected from to alkyl. to C4 alkoxy, halo. CN, CONH2, 
'N02.NH2.NHSO2(CitoC4&lkyl)andSQ2NH2; ' • • ^ 
15 and nisOorl. 

' . • • • . ■ . . . . . 

2. A compound according to claim 1 wherein is Ci to C2 alkyl 
substituted with C3 to C5 cycloalkyi, CONR^R® or a N-linked heterocyclic 
group selected from pyrazolyl, triazolyl, morpholinyl and 4-R^-pipera2inyl; 

20 (CH2)nHet or (CH2)nAr; is H and R^ is to C4 alkyl optionally substituted 
with Ci to C4 alkoxy or R^ and R^, together with the nitrogen atom to which 
they are attached, form a morpholinyl group; Het is selected from pyridinyl. 1- 
oxidopyridinyl. pyridazinyl, pyrimidinyi. pyrazinyl, imidazolyl, isoxazolyl, 
thiazolyl, triazolyl and oxadiazolyl, any of which is optionally substituted with 

25 one or two substituents selected from CH3, CH2CH2OCH3, OCH3 and NHj; 
and R^ R^ R"*, R^ Ar and n are as previously defined in claim 1 . 



3. A compound according to claim 2 wherein R^ is Ci to C2 alkyl 
substituted with cyclobutyl, CONR^R°. pyrazol-1-yl, 1,2,3-triazol-1-yl, 1,2.4- 



wo 98/49166 



PCT/EP98/02257 



-144- s.- 

triazol-l-yl, morpholin-4-yl or4-methylpiperazin-1-yl; pyrimidin-2-yl; CHsHet or 
(CH2)nAr; is C, to C3 alkyi; is C, to C3 aikyi optionally substituted with C, 
to C2 alkyxy; R^ is H and R^. is to SIkyI optionally substituted with C, to 

5 C2 alkoxy or R^ and R^ together with the nitrogen l^tom to ,which they are 
attached, form a morphoiin-4-yl group; R^'' is C, to Cj alkyi optionally 
monosubstituted with OH, OCH3 or CONHj; Het is selected from pyridin-2-yl, ' 
1-cxidopyridin-2-yl, pyridin-3-yl. pyrida2in-3-yl, pyrida2in-4-yl. pyrimidin-4-yl, 
pyrimidin-5-yl, pyra2in-2-yl, 3-methoxypyridin-2-yl, 6-aminopyridin-2-yl, 1- 

10 methylimidazol-2-yl, 3,5-dimethylisoxazol-4-yl, 2-methylthiazol-4-yi. 1-methyl- 
1,2,4-triazol-5-yl, 1-(2-metho'xyethyi)-1.2,4-tria2ol-5-yl, 4-methyl-1,2,4-triazol- 
3-yl, 3-methyl-1,2,4-triazol-5-yl, 1,2,4-oxadia2ol-3-yl and 5-methyl-1,2,4- 
oxadia2ol-3-yl; Ar is selected from phenyl, 4-chlorophenyl, 4-brorpophenyl, 2- 
cyanophenyl, 2-carbamoylphenyl. 4-carbamoylphepyi, 2Tnitrophenyl, 4- 

15 nitrophenyl, 2-anninophenyl, 4-aminophenyl, 2-rtnethanesulphonamidophenyl, 
4rm^thanegulphonamidophenyl.'4-ethanesulphonamidophenyl, 4-(prop-i2- • 
ylsulphonamido)phenyl and 4-sulphamoylphenyl; and n is as previously 
defined in claim 2. 

20 4. A compound according to claim 3 wherein R^ is cyclobutylmethyl, 
■ morpholin-4-ylcarbonylmethyl, 2-(morpholin-4-yl)ethyl, pyrimidin-2-yl, CHjHet 
or (CH2)A; is CH2CH3 or CH2CH2CH3; R^ is CH2CH3. CH2CH2CH3 or 
CH2CH2OCH3; is CH3, CH2CH3 or CH2CH2OH; Het is selected from 
pyridin-2-yl. pyridazin-3-yl, pyrazin-2-yl, 3-methoxypyridin-2-yl. 6- 

25 aminopyridin-2-yl, 1-methylimidazol-2-yl, 3,5-dimethylisoxazol-4-yl. 1-methyl- 
1,2,4-triazol-5-yl, 1-(2-methoxyethyl)-1.2,4-triazol-5-yl and 5-methyl-1.2,4- 
oxadiazol-3-yl; Ar is selected from phenyl, 2-aminophenyl, 2- 
methanesulphonamidophenyl, 4-methanesulphonamidophenyl, 4- 
ethanesulphonamidophenyl and 4-{prop-2-ylsulphonamido)phenyl; and n is 

30 as previously defined in claim 3. 
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5. A compound according to claim 4 wherein the compound of formula 
(lA) or (IB) is selected from , • ' 

5-|{5-[4'-(2-hydroxyethyl)piperazln-1'-ylsulphonyl]-^-n-pr6poxyphenyl}-3- 
n-propylM-(pyrjdin-2-yl)methyl-1,6-dihydro-7H-pyra'2olo[4,3-d]pyrimidin-7-one; 

1-(1-methylimida2ol-2-yl)methyl-5-[5-(4-me,thylpipera2in-1-ylsulphon 
2-n-propoxyphenyl]-3-n-propyl-1.6-dihydro-7H-pyrazolo[4,3-d]pyrim!din-7-one; 

5-{5-[4-(2-hydroxyethyl)pipera2!n-1-ylsulphonyl]-2-n-propoxyphenyl}-3 
n-propyl-2-(pyridin-2-yl)methyl-2,6-dihydro-7H--pyra2olo{4,3-d]pyrimidin-^^^^ * 

5-I5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2- 
(pyridin-2-yl)rTiethyl-2,6-dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one; 

3-ethyl-5-[5-(4-ethyipipera2in-1-ylsulphonyl)-2-n'propoxyphenyl)-2- 
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyra2olo[4.3-d]pyrimidin-7-of*ie; 

5-[5-(4-ethylpipera2in-1-ylsurphohyl)-2-n-pr6poxypheny^^^ 
(pyrida2in-3-yl)methyl-2,6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; 

^ 5-[5-{4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxypherlyl]-3-n-prcyDyU^ 
(pyrida2in-2-yl)methyl-2,6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; and 

5-[2-ethoxy-5-(4-ethylpipera2in-1-ylsulphonyl)phenyl]-3-n-propyl-2- 
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one. 

6. A pharmaceutical composition comprising a cpmpound of formula (lA) 
or (IB), or a pharmaceutically acceptable salt thereof, or a pharmaceutically 
acceptable solvate of either entity, together with a pharmaceutically 
acceptable diluent or carrier. 

7. A veterinary formulation comprising a compound of formula (lA) or (IB), 
or a veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of 
either entity, together with a veterinarily acceptable diluent or carrier. 
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8. A compound of formula (lA) or (IB), or a pharmaceutically acceptable 
salt thereof, or a pharmaceutically acceptable solvate of either entity, or a 
pharmaceutical composition containing any of the foregoing, for use as a 

5 human medicament. 

9. A compound of formula (lA) or (IB), or a veterinarily acceptable salt 
thereof, or a veterinarily acceptable solvate of either entity, or a veterinary 
formulation .containing any of the foregoing, for use' as an. animal medicament. 

10 ■ • • ' 

10. The use of a compound of formula (lA) or (IB), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate of either 
entity, for the manufacture of a human medicament for the curative or 
prophylactic treatment of .a medical condition for v^/hich a cGMP PDE5 ' 

15 inhibitor is indicated.' ' • 

11. The use of a compound of formula (lA) or (IB), or a veterinarily 
acceptable salt thereof, or a veterinarily acceptable solvate of either entity, for 
the manufacture of an animal medicament for the curative or prophylactic 

20 treatment of a medical condition for which a cGMP PDE5 inhibitor is 
indicated. 



12. The use of a compound of formula (lA) or (IB), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate containing 

25 either entity, for the manufacture of a human medicament for the curative or 
prophylactic treatment of male erectile dysfunction, female sexual 
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence, stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 

30 failure, atherosclerosis, stroke, peripheral vascular disease, conditions of 
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reduced blood vessel patency, chronic asthma, bronchitis, allergic asthma, 
allergic rhinitis, glaucoma or diseases characterised by disorders of gut 
motility. 

13. The use of a compound of formula (lA) or (IB), or a veterinarily 
acceptable salt thereof, or a veterinarily acceptable solvate containing either 
entity, for the manufacture of an animal medicament for the curative or 
prophylactic' treatment of male erectile dysfunction, female sexual 
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence,, stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, stroke, peripheral vascular disease, conditions of 
reduced blood vessel patency, chronic asthma, bronchitis, allergic asthma, ^ 
allergic rhinitis, glaucoma or diseases characterised by disorders of gut. 
motility; * . * ' 

14. A method of treating or preventing a medical condition for which a 
cGMP PDE5 inhibitor is indicated, in a mammal (including a human being), 
which comprises administering to said mammal a therapeutically effective 
amount of a compound of formula (lA) or (IB), or a pharmaceutically or 
veterinarily acceptable salt thereof, or a pharmaceutically or veterinarily 
acceptable solvate of either entity, or a pharmaceutical composition or 
veterinary formulation containing any of the foregoing. 

15. A method of treating or preventing male erectile dysfunction, female 
sexual dysfunction, premature labour, dysmenorrhoea, benign prostatic 
hyperplasia (BPH). bladder outlet obstruction, incontinence, stable, unstable 
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and variant (Prinzmetal) angina, hypertension, pulmonary hypertension. 
congest|ive heart failure, atherosclerosis,.stroke, peripheral" vascular disease, 
5 conditions of reduced blood vessel patency, chronic asthma, bronchitis, 
' allergic asthma, allergic rhinitis, glaucoma or diseases characterised by 
disorders of gut motility in a mammal (including a . human being), which 
comprises administering to said mammal a therapeutically effective amount of 
a compound of formula (lA) or (IB), or a pharmaceutically or veterinarily • 
10 acceptable salt thereof, or a pharmaceutically or veterinarily acceptable 
solvate of either entity, or a* pharmaceutical composition or veterinary 
formulation containing any of the foregoing. 

.le. A.compoundofformula (IIA) or(liB): - ' 




SO^Y SOjY 

t 

(IIA) (IIB) 



wherein Y is halo, and R\ and are as previously defined in claim 1. 
17. A compound according to claim 16 wherein Y is chloro. 



20 
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1 8. A compound of formula (IVA) or (IVB); 



R30 



HN 

6^" 




I 

N 

f 



N 




N — Rv 



(IVA) 



(IVB) 



5 wherein R', and R^ are as previously defined in claim 1. 



1 9. A compound of formula (IXA) or (IXB): 




(IXA) 



R30 



HjNO 



N R' 





R2 



R* 



(IXB) 



10 wherein R\ R^ R^ and R" are as previously defined in claim 1. 
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20. A process for the preparation of a compound of fbrmula (lA) or (IB):. 




(lA) (IB) 
5 . ■ • ' 

. or a pharmaceutically or veterinarily acceptable salt thereof, or a 
pharmaceutically or veterinarily acceptable solvate of either entity, 
wherein is C, to C, alkyi substituted with C3 to Cg cycloalkyi, 

CONR^R or a N-linked heterocyclic group selected from 
.,^0 .• • . • pyrazolyl, imidazolyl, triazolyl, pyrrolidinyl, piperidinyl, 

morpholinyl and 4-R^-pipera2inyl; (CH2)nHet or (CH2)nAr; ' 
R^ is Ci to Cg alkyI; 

R^ is Ci to Cg alkyI optionally substituted with C1-C4 alkoxy; 
R^ is SOaNR^R^. 

16 . . R^ and R^ are each independently selected from H and C, to C4 

alkyI optionally substituted with Ci to alkoxy, or, together with 
the nitrogen atom to which they are attached, form a pyrrolidinyl, 
piperidinyl, morpholinyl or 4-R^-piperazinyl group; 
R^ and R*. together with the nitrogen atom to which they are 

20 attached, form a 4-R^°-piperazinyl group; 

R® is C, to C4 alkyI; 

R^° is H or Ci to C4 alkyi optionally substituted with OH, to C4 
alkoxy or CONH2; 

Het is a C-iinked 6-membered heterocyclic group containing one 
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or two nitrogen atoms, optionally in the form of its mono-N-oxide, 
or a C-linked 5-memb^red' heterocyclic group containing from 
one to four heteroatpms selected f/^brn nitrogen, oxygen and 
5 ' sulphur, wherein either of said heterocyclic groups is optionally 

substituted with one or two Substituents selected from Ci to C4 
alkyi optionally substituted with C, to 'C4 alkoxy, to C4 alkoxy, 
halo and NHji . ^ 

Ar is phenyl optionally substituted with one or two substituents ' 
.16 selected from to C4 alkyI, to C4 alkoxy, halo, CN, CONH2. 

NO2, NH2, NHSO2 (Ci to €4 alkyI) and SOjNHji ' 
and • n is 0 or 1; 

which comprises reacting a compound of formula (IIA) or (IIB), 
' 'respectively: 



\ 




(IIA) (IIB) 

wherein Y is halo, and R\ and are as previously defined in this claim, 
with a compound of formula (III): 

20 R^R^NH (III) 

wherein and R^ are as previously defined in this claim, optionally followed 
by formation of a pharmaceutically or veterinarily acceptable salt of the 
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required product or a pharmaceutically or veterinarily acceptable solvate of 
either entity. 

21 . A process for the preparation of a connpound of formula (lA) or (IB) as 
defined in claim 20, or a pharmaceutically or veterinarily acceptable salt 
thereof, or a pharmaceutically or veterinarily acceptable solvate of either 
entity, which comprises cyclisation of a compound of formula (IXA) or (IXB), 
respectively:. 




wherein R\ and R*^ are as previously defined for formulae (lA) and (IB) 

in claim 20, optionally followed by formation of a pharmaceutically or 
veterinarily acceptable salt of the required product or a pharmaceutically or 
veterinarily acceptable solvate of either entity. 
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1 ' 

PYRA20L0PYRIMIDIN0NE ANTIANGINAL AGENTS 
This invention relates to a grpup of pyrazolo[4 , 3- 
d]-pyriinidin-7-ones, which are potent and selective 
inhibitors of cyclic guanos ine 3^, 5 ' -monophosphate 
phosphodiesterase (cGMP PpE) , having utility in a 
variety of therapeutic areas including the treatment of 
cardiovascular disorders such as angina, hypertension, 
• heart failure and atherosclerosis. 

The compounds of the invention exhibit selectivity 
for inhibition of cGMP PDEs rather than cyclic 
adenosine 3 5 ' -monophosphate phospodiesterases (cAMP 
PDEs) and, as a consequence of this selective PDE « 
inhibition, cGMP levels are elevated, which in turn can 
give rise to benefibial anti-platelet, anti-neutrophil, 
anti-vasospastic and vasodilatory activity, as well as 
potentiation of the effects of endothelium-derived 
relaxing factor (EDRF) and nitrovasodilators/ Thus the 
' ' compounds have, utility irt the treatlment of a number of ** 
disorders, including stable, unstable and variant 
(l^rinzmetal) angina, hypertension,, pulmonary 
hypertension, congestive heart failure, . * 
atherosclerosis, conditions of reduced blood vessel 
patency e.g. post-percutaneous transluminal coronary 
angioplasty (post-PTCA) , peripheral vascular disease, 
stroke, bronchitis, chronic asthma, allergic asthma, 
allergic rhinitis, glaucoma, and diseases characterised 
by disorders of gut motility, e.g. irritable bowel 
syndrome (IBS) . 

Certain pyrazolot4,3-d]pyrimidin-7-ones are 
disclosed in European patent application EP-A-0201188, 
where they are described as adenosine receptor 
antagonists and PDE inhibitors, useful in the treatment 
of cardiovascular disorders such as heart failure or 
cardiac insufficiency. However the compounds 
specifically exemplified therein aire neither 
particularly potent PDE inhibitors, nor are they 
claimed to be selective inhibitors of cGMP PDE. 
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It has now been discovered that 1, 3-diaikyl-5-. 
(disubstituted phenyl) -1, 6-dihydro-7H-pyra2olo [4 , 3- 
d]pyrimidin-7-ones/ in which the two phenyl 
substituents are in a 2,5 relative disposition, possess 
unexpectedly high levels of both cGMP PDE inhibitory 
potency and, as stated above, selectivity for 
inhibition of cGMP PDEs over that bjf cAMP PDEs . These 
compounds are neither specifically disclosed nor 
exemplified in EP-A-02 01188. 

The compounds of the present invention have the 
formula (I) : 




• ' SOaNR^R^ 



wherein is methyl or ethyl; 

is ethyl or n-propyl; 
and R^ and R"* are each independently H, or Cj- 

Cfi alkyl optionally substituted with C5-C7 
cycloalkyl or with morphollno; 
and pharmaceutically acceptable salts thereof. 

In the above definition, unless otherwise 
indicated, alkyl groups having three or more carbon 
. atoms may be straight chain or branched chain; Thus 
the compounds of formula (I) may contain one or more 
asymmetric centres and consequently can exist 
as enantiomers or diastereoisomers ; the invention 
includes both mixtures and separate individual isomers. 

The compounds of formula (I) may also exist in 
tautomeric forms and the invention includes both 
mixtures and separate individual tautomers. 

Also included in the invention are radiolabelled 
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derivatives of compounds of formula (I) which are 
suitable for biological studies- 

The pharmaceutical ly acceptable salts of the 
compounds of formula (I) which contain a basic centre 

are acid addition salts f.ormed with, pharmaceutically 

I - - 

accep;table acids- Examples include the hydrochloride, 
hydrobromide, sulphate or bisulphate, phosphate or 

• hydrogen phosphate, acetate, benzoate, succinate, 
furmarate, maleate, lactate, citrate, tartrate, 
gluconate, methanesulphonate, benzenesulphonate and p- 
toluenesulphonate salts. Compounds of the formula (I) 
can also provide pharmaceutically acceptable metal • 
salts, in particular alkali metal salts, with bases. 

. Examples include thle sodium and potassium salts - 

A preferred group of compounds of formula (I) is 
that wherein is H, methyl or ethyl; is C^-C^ alkyl 
optionally substituted with cyclohexyl or witih 

• morphblino; and R* aind R^ &rtB as previously defined. 

Particularly preferred individual compounds of the. 
ix3|vehtion are: 

5-[2-ethoxy-5- (3^morpholinopropylsulphamoyl) - 
phenyl ] -1 , 3-dimethy 1-1 , 6-dihydro-7H-pyra2olo [ 4 , 3-d ] - 
pyrimadin-7-one ; 

l-ethyl-5- [ 5- (n-hexylsulphamoyl) r2-n-propoxy- 
phenyl] -3-methyl-l , 6-dihydro-7H-pyra2olo [ 4 , 3- 
d ] pyr imidin-7 -one ; 

l-ethyl-5- (5-diethylsulphamoyl-2-n-propoxy- 
phenyl) -3-methyl-l , 6-dihydro-7H-pyrazolo [ 4 , 3-d] - 
pyr imidin-7-ohe ; 

and 5- [ 5- (N-cyclohexylmethyl-N-methylsulphamoyl) -2- 
n-propbxyphenyl] -l-ethyl-3-methyl-l , 6-dihydro-7H- 
pyrazolo[4 , 3-d]pyrimidin-7-one. 
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The compounds of formula (I) may be prepared by 
the reaction* of a compound of formula (II): 



r20 HN 




SO2Y 



(II) 



wherein and are as previously defined and Y is 
fluoro, chloro or bromo, preferably chloro, with a 
compound of formula (III) : 

(III) 



wherein R' and R*' are as previously defined. 
The reaction is generally carried out at room 

temperature, preferably in the presence of a solvent, 
for example a C.-C, alkanol, using an excess of (III) to 
scavenge the acid by-product (HY) . 

compounds of formula (II) may be prepared from 
compounds of formula (IV) : 



0 Ri 

i 
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Wherein R' and' are as previously defined, by the 
application pf known methods for the introduction of a 
SOjY group, wherein Y is as previously defined, into an 
aromatic ring'; for example, when Y is chloro, by the 
action of chlorosulphonic acid at or near 0«>C. 

Compounds of formula (IV) may be prepared from 
compounds of formula (V) : 




wherein R' and are as previously defined, by the 
• application of known cyclisation methods for 
pyrimidinone ring formation.' Thus^ for example, the 
cyclisation may be effected by the treatment of (V) 
with a base such as sodium hydroxide or potassium 
carbonate, optionally in the presence of hydrogen 
peroxide, in an ethanol-water medium at reflux 
temperature for 2-40 hours. Under these conditions the 
related nitrile of formula (VI) , wherein and R^ are 
. as previously defined, may also be employed as the 
precursor to (IV) . 

In an alternative cyclisation procedure, compounds 
of formula (IV) may be obtained by treatment of (V) 
wi1:h polyphosphoric acid at or near 140**C for 6-18 
hours. 

Compounds of formulae (V) and (VI) may be prepared 
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from compounds of formulae (VII) and (VIH) " • 
respectively: " ^ 





(VIII) 



wherein R> is as previously defined, by reaction with a 
compound of general formula (IX) : 




wh«:eiri and Y are as previously defined. 

The reaction is generally carried out using an 
excess of (IX) in the presence of an excess of a 
tertiary amine such as triethylamine or pyridine to 
act as scavenger for the acid by-product (HY) , 
optionally in the presence of a batalyst such as 4- 
dimethylaminopyridine, in an inert solvent such as 
dichloromethane at from about 0 to 25«C for 2-6 hours- 
For convenience, pyridine may also be used as co- 
solvent. 
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The amines of formula (III) , the aminopyrazoles of . 
. formulae (VII) and (VIII), the acyl, ^halides of formula 
(IX), and the various reagents required for the process 
hereinbefore disclosed, when neither commercially 
available nor subsequently described, can be obtained 
by conventional synthetic procedures, in accordance 
with literature precedent, from readily accessible 

• starting materials using appropriate reagents and 
reaction conditions. 

The pharmaceutical ly acceptable acid addition 
salts of the compounds of formula (I) which contain a 
basic centre may also be prepared in a conventional • 
manner. For example a solution of the free base is 
treated with the appropriate acid, either neat or in a 
suitable solvent, and the resulting salt isolated 
either by filtration or by evaporation under vacuum of 

the reaction solvent. Pharmaceutically acce^itable base 

-I 

• addition salts can be obtained in d(n analogous manner " 
by treating a solution of a compound of formula (I) 

With the appropriate base. Both typeis of salt may be 
formed or ihterconverted using ion-exchange resin 
techniques. 

All of the above reactions are entirely 
conventional and the necessary reagents and conditions 
for their performance can readily be established by 
reference to standard textbooks and to the Examples and 
Preparations provided hereafter. Alternatives and 
variations will also be evident to persons skilled in 
the art to enable all the compounds defined by formula 
(I) to be prepared. 

The biological activities of the compounds of the 
present invention were determined by the following test 
methods. 

Phosphodlesteraise activity 

Compound affinities for cGMP and cAMP PDEs are 
assessed by determination of their IC.^ values (the 
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n^ntrstion ct inhibitor required for 50% inhibition ' 
:r -tivity,. ^he PO. en.y.e. .re isola^ea ^ro^ . 

Ibit'pUteXets ..a r.t Uaney, essentially by th 
^>,r^ Of w J. Thompson »t al. (Bloche.., 1971, Ifi, 

1 "allium/^lnoaulin (Ca,C»M, -inaependent cGHP 
PDE and the cGMP-inhibit«J c*HP PDE en»y»es are 
obtained troB rabbit platelets whilst, of the four 
.aior PDE enzymes of the rat kidney, the Ca/CM.- 
TepLent oCMP PDE (fraction I, is isolatea Assays 
ar! perforBed using a nodifioation of the "batch- 
method Of «. J. Tho«,son and H. Apple«n (B^-^-"' 

18, 5228). Results from these tests show that 
the co;;;ounds of the present invention are potent and 
selective inhibitors of both cGHP PDEs. 

This is assessed by the determination ot a 
compound's ability to inhibit platelet aggregation 
:lSo inaucea by platelet activating factor (PAP) . and , ., 
tol^tentiate tlie platelet antiaggregatory action in 
vltES of activators of guanylate cyclase such as - ^ 
^^^;prusside and EDEF. Washed platelets are prepared 
essentially by the method of J. F. Mustalrd et si- 
(Methods in Enzymol., 1989, 162. •99regatlon is 

rlined using standard turbidimetric -^'TVA 
described by G. V. R. Born, (J. Physxol. (Lond) , 1962, 

162 . 67P). 

This is assessed following intravenous or oral 
administration of a compound to spontaneously. 

hypertensive rats. Blood pressure is 

cannula implanted in the carotid artery, of either 

conscious or. anaesthetised animals. 

Por administration to man in the curative or 
prophylactic treatment of angina, hypertension or 
cong^tlve heart failure, oral dosage, of the compounds 
will generally be in the range of from 4-800 mg daily 
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for an average adult patient (70 kg). Thus for a 
typical adult patient, individual tablets or capsules 
contain from 2-400 mg of active compound, in a suitable 
pharmaceutically acceptable vehicle or carrier, for 
administration in single or multip5.e doses, once or * 
several times per day. Dosages for intravenous, buccal 
or sublingual administration will typically be within 
the range of from 1-400 mg per single dose as required, 
In practice the physician will determine the actual 
dosing regimen which will be most suitable for an 
individual patient and it will vary with the age, 
weight and response of the particular patient. The 
above dosages are exemplary of the* average case but 
there can be individual instances in which higher or 
lower dosage ranges may be merited, and such are within 
the scope of this invention. 

For human use, the compounds of the formula (I) 
can be administered alone, but will generally be ^ ■ 

administered in admixture with a pharmaceutical carrier 
selected with regard to the intended route of 
administration and standard pharmaceutical practice. 
For example, they may be administered wally, buccally 
or sublingually, in the form of tablets containing 
excipients such as starch or lactose, or in capsules or 
ovules either alone or in admixture with excipients, or 
in the form of elixirs or suspensions containing • 
flavouring or colouring agents* The compounds may also 
be injected parenterally, fol: example intravenously, 
intramuscularly, subcutaneous ly or intracoronarily. 
For parenteral administration, they are best used in 
the form or a sterile aqueous solution which may 
contain other substances, for example salts, or 
monosaccharides such as mannitol or glucose, to make 
the solution isotonic with blood. 

Thus the invention provides a pharmaceutical 
composition comprising a compound of formula (I) , or a 
pharmaceutically acceptable salt thereof, together with 
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a phar^aceutically acceptable dxluent or 

. The invention also provides a compound of forwla 
,1) or a pharBaceutioally acceptable salt thereof, or 

a p^annaceutical coBpositibn containing either entxty; 

for use in medicine. , 

The invention further provides the use of a 

compound of formula (I) / or a pharma<l?eutic.ally 

'acceptable salt thereof, or a pharmaceutical 
composition containing either entity,, for the 
manufacture of a medicament for the treatment of 
stable, unstable and variant (Prinzmetal) 
angina, hypertension, pulmonary hypertension, 
congestive heart failure, atherosclerosis, stroke, 
peripheral vascular 'disease, conditions of reduced 
blood vessel patency, e.g. post-PTCA, chronic asthma, 
bronchitis, allergic asthma, allergic rhinitis, 
glaucoma, or diseases characterised by disorders of gut 

'motility; e.g. IBS. ' 

in a further aspect, the invention provides a 
method of treating or preventing stable, unstable and. , 
variant (Prinzmetal) angina, hypertension, pulmonary 
hypertension, congestive heart failure, 
atherosclerosis, stroJce, peripheral vascular disease, 
conditions of reduced blood vessel potency e.g. post- • 
PICA, chronic asthma, bronchitis , allergic asthma, 
allergic rhinitis, glaucoma, or diseases characterised 
by disorders of gut motility, e.g. IBS, in a mammal 
(including a human being) which comprises administering 
to said mammal a therapeutically effective amount of a 
compound of formula (I) , or a- pharmaceutical ly 
acceptable salt thereof, or a pharmaceutical 
composition containing either entity. 

The invention also includes any novel 
intermediates of formulae (II) and (IV) disclosed 

herein. . . 

The syntheses of the compounds of the invention 

and of the intermediates for use therein are 
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illustrated by the following Examples and Preparations. 
The purity of the compounds was routinely monitored by 
thin , layer chromatography (tic) using Merck Kieselgel 
60 F254 plates/ ^H-Nuclear magnetic resonance spectra 
were recorded using either a Nicolet QE-300 or a Bruker 
AC-300 spectrometer and were in all cases consistent 
with the proposed structures. 
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EXAMPLE 1 . 
ci- p -Bt-hQvv-5- r 3-inorphol inoprop YlsulphaTnoy] ) phenyl 1 - 
\ , ■t-fii-ingi-h Yl -1 . 6-dihvdro-7H-pvra7 Ql or4 . 3"d lPvrimidin-7- 

one 

N-(3-Aininopropyl)niorpholine (0.943 g, 0.0066 mol) 
was ad^ed dropwise to a stirred suspension of 5-(5- 
chlorosulphonyl-2-ethoxyphenyl) -1 , 3-4i»>ethyl-l, 6- 
'dihydrb-7H-pyrazolo[4,3-d]pyriinidin-7-one (0.626 g, 
0.00164 mol) in ethanol (40 ml). After 1 hour at room 
temperatvire; when tic analysis showed no remaining 
starting material, the solvent was removed by 
evaporation under vacuum. The residue was partitioned ^ 
between saturated aqueous sodium bicarbonate solution 
(30. ml) and dichlorolnethahe (30 ml), then the organic 
phase removed and the aqueous phase further extracted 
with dicliloromethane (3 x 30 ml) . The combined 
organic solutions were dried (NajSOj and the solvent 
" removed by evaporation under vacuum." The residue was 
purified by col\imn chromatography' (SiOj, 5% MeOH in 
CH^l2) followed by crystallisation of the resulting , 
SQlid from ethyl acetate-methanol, to afford the title 
compound as white crystals (0.568 g, 73%), m.p. 193- 
1950c. Found: C,54.05; H,6.00; N,17.18. CjzHaoNeOjS 
requires C,53.86; H,6.16 7 N, 17.13%. 

EXAMPLE 2 

l-Ethvl-j^-rs- rn-hexvlsulphamovl^ - 2-n-propoxvphenvn -3- 
Tnci-h yi-i . 6-dihvdrQ-7H-pvra zolor4 . 3-drpvrimidin-7-one 
Following the procedure of Example 1, the title 
compound was prepared from 5-(5-chlorosulphbnyl-2*n- 
propoxyphenyl ) -l-ethyl-3-methyl-l , 6-dihydro-7H- 
pyrazolot4,3-d]pyrimidin-7-one (0.5 g, 0.0012 mol) and 
hexylamine (0.49 g, 0.0048 mol). After crystallisation 
from EtOAc-hexane, the product, was obtained as a white 
solid (0.328 g, 57%), m.p. 172-174-C. Found: C, 58.02; 
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H,6,98; N,14.85. C23H33N5O4S requires C, 58.08; H,6,9.9; 
N, 14.73%. 

EXAMPLE 3 

5-f S-fN-CvclohexvlTnethyl-N-inethvlsulDh ainovll 
nropoxvphenvl 1 -l-ethvl-3-rinethvl-l . 6 ^dihvdro-7H- 
pyrazolof4,3-dlPYriinidin-7-orie , 

•Following the procedure of Example 1, the title 
' compound was prepared from 5t (5-chlorosulphonyl-2-n- 
propoxyphenyl) -l-ethyl-3-methyl-l, 6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one (0.7 g, 0.0017 mol) and 
N-methylcyclohexylmethylamine (0.433 g, 0.0034 .mol) 
(prepared by borane: dimethyl sulphide mediated reduction* 
of N-formylcyclohexylmethylamine) . After 
• crystallisation from EtOAc-hexane , the product was 
obtained as colourless crystals (0.668 g, 78%), m.p. 
190-192«C. Found: 0,60.03; H,7.07; N, 13.96. C25H33N5O4S 
requires 0,59.86; H,7.03; N,13.96%. . 

. ' ' ' EXAMPLE 4 ' ' '* 

l-Ethvl"5-if5>diethvlsulphamovl-2*n"PropoxvphenYl) -3- 
ittethvl-1. 6-dihvdro-7H-Pvra2olor4 . 3-dlPvrim idin-7-one. 

Following the procedure of Example 1, the title 
compound was prepared from 5-(5-chlorosuiphonyl-2-h- 
propoxyphenyl) -l-ethyl-3-methyl-l., 6-dihydro-7H- 
pyra2olo[4,3-d]pyrimidin-7-one (0.5 g, 0.0012 mol) and 
diethylamine (0.5 ml, 0.356 g, 0.0048 mol). After 
crystallisation from EtOAc-hexane , the product was 
bbtained as white crystals (0.379 g, 70%), m.p. 181- 
183»C. Pound: C,56.47; H,6.42; N, 15*62. C2,H29N304S 
requires C,56.36; H,6.53; N,15.65%. 
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PPF-PARATION 1 

x- p-Fi-hnwbr — ^'^"^-•'-3-<^iTr»^1-hv1PYrazole-5- 

A solution of 2-ethoxyben2oyl chloride (14.42 g, 
0.078 mol) in dichloromethane (50 ml) was added 
dropwise to a stirred solution of 4-ainino-l,3- 
dimethylpyrazole-5-carboxainide (12.0, g, 0.078 mol) 
(prepared by the method of J. Med. Chem., 1987, 30, 91 
in pyridine (150 ml) and the resulting mixture stirred 
at room temperature overnight in a dry nitrogen 
atmosphere. The solvent was removed by evaporation 
under vacuum and the residue partitioned between ethyl 
acetate (100 ml) and saturated aquepus sodium carbonate 
solution (100 ml) . The organic phase was separated and 
■ the aqueous phase exhaustively extracted with ethyl 
acetate. The combined organic solutions were dried 
(NajS04) and evaporated under vacuum. The solid thus 
obtained Was triturated with diethyl ether (100 ml) , > 
then dried, to ^i've the product as a white solid (19.24 
g, 82%), m.p. (after crystallisation from ethyl • 
acetate) 178-181-C. Found: C,59.89; H,6.05; N,18.44. 
C^HjgNA requires C,59.59,- H,6.00; N,18.53%. 

PPF.PARATION 2 
p-TM-> TnvYnhenv ] ) -dimethyl -1 , g-di hydro-7B- 
P Y7-a2olor ^,^-diPvrT^^«^i"-7-one 

4- (2-Ethoxyben2amido) -1 , 3-dimethylpyra2ole-5- 
carboxamide (1.6 g, 0.0053 mol) was added to 
polyphosphoric acid (50 g) and the mixture heated at 
.about WO'C for 6 hours. The cool reaction mixture was 
poured onto ice/water (100 g) , then the resulting 
solution basif ied with 10% aqueous sodium hydroxide 
solution and extracted with dichloromethane (3 x 100 
ml) . The combined organic extracts were dried (MgS04) 
and evaporated under vacuum to give the crude product. 
After purification by column chromatography (SiOj, 3% 
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MeOH in CH2CI2) # followed by crystallisation from 
aqueous ethanol, the title compound was obtained as 
colourless crystals (0.26 g, 17%), m.p. 201-204*'C. 
Found: C,63.43; H,5.57; N, 19.3.5. C,5H,^N402 requires 
C,63.36; H,5.67; N,19.71%. 

PREPARATION 3 
5-Chlorosulphonvl-2-ethoxvphenvl) -1 , 3 -dime thy 1-1 . 6- 
dihvdro-7H-pvra2olor4 , 3-d1pvriinidin-7-one 
5-(2-Ethoxyphenyl) -1, 3-diinethyl-l, 6-dihydro-7H- 
pyra2olo[4 ^3-d]pyriinidin-7-one (1.0 g, 0.0032 mol) was 
added portionwise to cold (0°CJ chlorosulphonic acid (6 
ml) and the resulting solution stirred at room 
temperature for 12 hours. The reaction mixture was 
added dropwise to ice/water (50 g) and the resulting 
aqueous solution extracted with dichloromethane (4 x 50 
ml). The combined extracts were dried (Na2S04) and the 
solvent removed by evaporation under vacuum to give a 
white solid which, on trituration with diethyl ether ^ 
provided the title compound (1.21 g, 100%) , m.p. 233-- 
'235«^C. Found: C,47.24; H,3.73; 3.4.54. C,5H,5C1N464S , 
requires C,47.06; H,3.95; N,i4.64%. 

PREPARATION 4 • 
l-Ethvl-3"methvl-4-f2"n-propoxybenzamido^pvr a2ole-5" 
carboxamide 

Following the procedure of Preparation 1, th^ 
title compound was prepared from 2 -n-propoxy benzoyl 
chloride (2*16 g, 0.0109 mol) and 4-amino-l-ethyl-3- 
methylpyrazole-5-carboxamide (0.916 g, 0.0055 mol) 
(prepared by the method of EP-A-0095289) • The product 
was obtained as a white solid (1.63 9, 91%), m.p. 
(after crystallisation from ethyl acetate-hexane) 150* 
152*G. FouncJ: C,61.87; H,6.46; 17.16. C,7H22N403 
requires C,61.80; H,6.71; 16.96%. 



93/06104 PCr/EP92/020M 

I I 

i6 

PPFPARATION 5 

• 1 -Bf hv^-3>1I «^^^>^ Y•■ -5- f 2-n-pronox^hpnv1 ) -1 . 6-dihYdro-7H- 
PYra2olor^-3-dlPv riii>idin-7-one 

l-Ethyl-3-iaethyl-4- (2-n-propoxybenzainido) pyrazole- 

5-carboxaBide (8.0 g, 0.02« mol) was .added to, a stirred 
solution of sodiun hydrojcide (4.84 g, 0.121 mol) in 
water (180 ml) and ethanol (SO ml) aiid the, mixture 
•heated under reflux for 12 hours. The solution was 
allowed to cool and extracted with dichloromethane (6 x 
60 ml) ; the combined extracts were tlien dried (Na2S04) 
and the solvent removed by evaporation under vacuum. 
Crystallisation of the resulting solid from EtOAc- 
hexane gave the title compound as white crystals (5.0 
g, 66%), m.p. 149-15l"C. Found: C, 65.53; H,6.59; 
N,18.02. C,7HjoN402 requires C,65.37; H,6.45; N,17.94%. 

PRffPATtATION 6 
f «;-rM oyQsulDbQnvl-2-n - pT-npoxvDhenvl> -l-ethvl-3- 
" . ^ hvdro^7tt-nvra2oln f 4 . 3 ^d'l pvri m i d in-7 -one 

Following the. procedure of Preparation 3, the 
ti^le compound was prepared from l-ethyl-3-methyl-5-(?- 
n-propoxyphenyl)-l,6-dihydro-7H-pyrazolo[4,3- • 

d]pyrimidin-7-one (2.5 g, 0.008 mol) and 
chlorosulphonic acid (8 ml) . The product was obtained 
as a white solid (3.17 g, 96%), m.p. 155-158-C. Found:- 
C,49.19; H,4.50; N,13.38. CnH^ClNAS requires C,49.70; 
H,4.66; N,13.64%. . 
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I. 

In vitro inhibitory activity and selectivity against 
. the Ca/CAM-indeoendent cGMP PDE and the cGMP- inhibited 
cAMP PDE enzvTnes 
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CLAIMS 

1. A coropound of formula: 




(0 



S0oNR3R'* 



or a phannaceutically acceptable salt thereof, 
wherein R' is methyl or ethyl; • 

r2 is ethyl or n-propyl; 
and R' and R* are each indepdendently H, or C-C^ 

alkyl optionally substituted with Cj-C, 

cyclbalkyl or with morpholino. 
•2 A compound as claimed in claim 1 wherein R' is H, 
methyl or ethyl; and R- is c.-c« alkyl optionally 
substituted with cyclohexyl or with morpholino. 
3. A compound as claimed in claim 2 wherein the said 

compound is selected from: 

5-[2-ethoxy-5-(3-morpholinopropylsulphamoyl)- 

phenyl]-l,3-dimethyl-l,6-dihydro-7H-pyrazoloC4,3-d]. 

pyriinidin-7-one; 

l-ethyl-5- [5- (n-hexy isulphamoyl) -2-n-propoxy- 
phenyl] -3-methyl-l , 6^-dihydro-7H-pyrazoio[4 , 3.- 

d] pyrimidin-7-one ; 

l-ethyl-5- ( 5-diethy lsulphamoyl-2-n-propoxy- 
phenyl)-3-methyl-l/6-dUiydro-7H-pyrazolo[4,3-d]- 

pyrimidin-7-one J 

and 5-[5-(N-cyclohexylmethyI-H-methylsulphamoyl)-2-n- 
propoxyphenyl] -l-ethyl-3-methyl-l , 6-dihydro-7H- 
pyrazolo [4 , 3-d] pyriiaidin-7-one; 
and pharmaceutically acceptable salts thereof. 
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4. A pharifiaceutical composition comprising a compound 
of formula (I), or a pharmaceutically acceptable salt 
thereof, as claimed in any one of claims 1 to 3, 
together with a pharmaceutically acceptable diluent or 

carrier. 

5. A compound of formula (I), or a pharmaceutically . 
acceptable salt thereof, or a pharmaceutical 
composition containing either entity, as claimed in any 
one of claims 1 to 4, for use in medicine. 

6. The use of a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, or a 
pharmaceutical composition containing either entity, as 
claimed in any one of claims 1 to. 4, for the 
manufacture of a medicament for the treatment of 
stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, stroke^ peripheral vascular , 
disease, conditions of reduced blood vfessisl patency, 
.chronic asthma, bronchitis, allergic asthma, allergic 
rhinitis, glaucoma or diseases characterised by • 
disorders of gut motility. 

7. A method of treating or preventing stable, 
unstable and variant (Prinzmetal) angina, hypertension, 
pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, 
conditions of reduced blood vessel patency, chronic 
asthma, bronchitis,, allergic asthma, allergic rhinitis, 
glaucoma or diseases characterised by disorders of gut 
motility, in a mammal (including a human being), which 
comprises axiministering to said mammal an effective 
amount of a compound of formula (I) ,. or a 
pharmaceutically acceptable salt thereof, or a 
pharmaceutical composition containing either entity, as 
claimed in any one of claims 1 to 4. 
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8. A process for the preparation of a compound of 
formula: \' 



o 


1 


R20 HN'^^ 


CH3 









(I) 



pr a pharmaceuticaliy acceptable salt thereof, 
wherein R* is methyl or ethyl; 

■ r2 is ethyl or n-propyl; 
and and arc each independently H, .oa: CrQ 

• alkyl optionally substituted with C5-C, 

cycloalkyl or with morpholino ; 
wha^ch comprises reacting , a . compound of formula: 



r2o HN 




1 / ^"^ 



Wherein Y is fluoro, chloro or bromo, and R« and R» are 
as previously defined in this claim, with a compound of 
formula: 
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HNR3R^ (IU) , 

wherein and R'* are as previously defined in this 

claim/, followed by optional isolation as, oir formation 

' ■ * 'i 

of, a pharmaceutically acceptable salt of the product. 
'9. A process as claimed in claim 8 wherein R^ is H, 
methyl or ethyl; and R* is Cj-C^ alkyl optionally 
substituted with cyclohexyl or with morpholino. 

10. A process as claimed in claim 9 wherein tl>e said 
compound of formula (I) produced is selected from: 

5- [ 2-ethoxy-5- ( 3-morpholinopropylsulphamoyl) - 
. phenyl 3-1, 3-dimethy 1-1, 6-dihydro-7H-pyrazolo[ 4 , 3-d]- 
pyrimidin-7-one ; 

l-ethyl-5-[5- (n-hexylsulphamoyl) -2-n-propoxy- 
phenyl]-3-methyl-l, 6-dihydro-7H-pyra2olo[4 , 3-d]- 
' pyrimidin-7-one; 

l-rethyl-5-(5-diethylsulphamoyl-2-n-propoxy- 
pi^enyl) -3-methyl-l , 6-diJiydror7H-pyr32olb [ 4. , 3-:d] - 
pyrimidin-7-one; ' 
and 5- [ 5- (N-cyclohexylmethyl-N-methylsulphamoyl) -2- 
n-propoxyphenyl ] -l-ethyl-3-inethy 1-1 , 6-dihydro-7H- 
pyrazolo[4 , 3-d]pyrimidin-7-one; 
and pharmaceutically acceptable salts thereof. 

11. A process as claimed in any one of claims 8 to 10 
wherein Y is chloro. 
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